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“Teachers are being asked to learn the new methods of teaching, while at the same time 
are facing even greater challenges of rapidly increasing technological changes and greater 
diversity in the classroom... [given such challenges] relatively few teachers (20%) report 
feeling well prepared to integrate educational technology into classroom instruction.” 
Today’s society is moving towards the vision forecasted by 19th and 20th 
century futurists—very slowly. As of yet, there are no flying cars, neighborhood to work 
moving sidewalks, or “computerized teachers.” But look around. There is something 
that futurists did predict that has become “somewhat” true — computers. Computers are 
just about everywhere. The students of today are the first generation of the “digital age.” 
More importantly, they are growing up in a world where technology is in constant state 
flux. This means today’s offices and schools are more complicated than the offices and 
schools of 20 years ago or even five years ago. The business industry has kept up with 
1 Catherine Wilson (1996) says “Educational technology is the systematic identification, 
development, organization or utilization of educational resources and/or the management of these 
processes; occasionally used in a more limited sense to describe the use of equipment-oriented techniques 
or audiovisual aids in educational settings” (p.l 1). Educational technology, information technology, 
learning technology, technology education, technological fluency, and technology fluency are used 
interchangeably in this paper. 
2 U.S. Department of Education, National Center for Education Statistics. (January 1999). 
Teacher Quality: A Report on the Preparation and Qualifications of Public School Teachers 
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all the newest innovations technology3 has to offer. Yet, education has not made the 
same transition. Not making the transition can harm a student who has to compete in the 
business industry for a job. Milken in his June 25, 1998 speech entitled Learning 
Technology: The Opportunity and Responsibility at the Milken Family Foundation4 
National Education Conference in Los Angeles, California, said, 
The implications for education are vast. Businesses today 
demand that workers have not only superior math and reading skills, 
but also the ability to solve problems, to communicate effectively, to 
work cooperatively, and to understand and use technology—all skills 
that should be acquired in school. 
In order to keep up with the changing times, businesses are looking for people who 
already possess computer skills. More and more, businesses are requiring technological 
fluency in an effort to keep from incurring the additional expense of training new 
employees. Businesses are also demanding that their new employees know how to read, 
work basic math problems, have good interpersonal skills, and understand and use current 
technology. 
Fulton (1997) in her report entitled Technological Fluency Values and Standards. 
The Need for Technology Professional Development defined technological fluency as 
... to describe the changing definition of what students 
need to know and do with technology. Technology fluency is a 
3 In this paper, “the term ‘technology’ refers broadly to computer-based technology - computer 
hardware and educational software, the Internet, and computerized multimedia” as defined by White, 
Ringstaff, & Kelley. (2002). Getting the Most from Technology in Schools, p. 2. 
4 The Milken Foundation, founded by brothers Mike and Lowell Milken is a center and network of 
up and coming educators, public officials, and business leaders who promote the responsible use of 
education technology. 
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combination of the information skills and literacy, communication skills and 
literacy, and the technology skills necessary to function in a 
technology environment (p. 1). 
President Clinton’s Call to Action for American Education in the 21s' Century 
(1995) defines technological literacy as “computer skills and the ability to use computers 
and other technology to improve learning, productivity and performance” (p. 2). This has 
become especially true since nearly every industry in the United States is relying heavily 
on computers. By not upgrading to a 21st century educational system, it is highly 
unlikely students are prepared to function in a digital, informational, and global era. 
Kerr’s (1991) article Lever and Fulcrum: Educational Technology in Teachers ' Thought 
and Practice points out that “After eighty years of efforts to apply technology in ways 
that would ‘revolutionize’ education, most teaching practice [s] today looks remarkably 
the way it did at the beginning of this century [20th]” (p. 114). According to Fulton 
(1997) if students are to become technologically fluent, then they need to have teachers 
who are technologically fluent. Just because classrooms have computers in them, it does 
not necessarily mean they are being used appropriately or at all. There are several factors 
that contribute to the problem of technology integration not occurring in schools. 
The problem is mainly due to (1) the teachers’ use of technology in the classroom; 
(2) the adequacy of the technology; (3) the accessibility of technology; (4) the availability 
of technology support; (5) staff development classes; and (6) the school administration’s 
attitude towards technology. Students need to be taught computer skills before they leave 
school in order to further their education or to be ready to compete in today’s society. If 
students do not have adequate access and use of technology, they will encounter 
formidable obstacles that will send them to the ranks of the technologically illiterate with 
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their declining opportunities for employment. As early as 1983, the authors of A Nation 
at Risk (Berliner & Biddle) suggested students be required to take a high school computer 
course. Even then, the problem was that teachers did not have the necessary technology 
skills needed to teach his or her students. Both then and now, in many school systems, 
teachers still lack the basic technology skills completely, think technology is a passing 
craze, or are not comfortable with the skills they do possess. 
Solmon and Wiederhorn (1999) in their report, Progress of Technology in the 
Schools: 1999. Report on 27 States state, “Teachers used technology less frequently in 
their own practice outside the classroom than in classrooms” (p. 8). Solmon and 
Wiederhorn (1999, p. 16), also report that 59.2% of Alabama teachers (Georgia did not 
participate in the study) think integrating techno logy-based software into the teaching and 
learning process enhances the curriculum. Among Alabama teachers, 18.8 % of require 
students to turn in work produced with technology. These numbers are out of sync in 
comparison to the amount of money being spent on providing schools with computers. 
Georgia students, for example, despite having access to technology, ranked 49th in the 
country when it comes to Scholastic Assessment Test (SAT) scores in 2002 and ranked 
48th in the nation the year before. The Georgia State Board of Education directed that the 
Georgia Criterion Reference Test (GCRT) be used to determine if third, fifth, and seventh 
graders would be promoted to the next grade. The Atlanta Public School System (APS) 
challenged this directive. The challenge came in the form of APS finding out there were 
not enough third grade teachers in the school system to teach a third grade remedial 
summer school class designed to help retained third grade students pass the next 
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administration of the GCRT. The results for fifth and seventh graders were hardly 
talked about. Yet the spending goes on. 
White, Ringstaff, and Kelley (2002) stated in Knowledge Brief: Getting the Most 
from Technology in Schools, “Spending on computer-based technology in schools 
continues to grow, based on an expectation that student learning will follow suit. And 
yet, many educators and policymakers are still unsure of how to get the most return on 
this investment” (p. 1). This means Americans are pouring more and more money into 
providing technology for school use, yet students are scoring lower and lower on tests. 
As a result, teachers are coming under fire for the low scores despite technology (and 
programs such as America’s Choice). The American public and policy leaders are now 
questioning the effectiveness of technology in the classroom. Solmon and Wiederhorn 
(1999) also stated, “Technology is funded primarily by state and local public funds, with 
some help from federal programs, parents, and school fundraisers” (p. 8). This statement 
illustrates that paying taxes is not the only way Americans fund educational technology. 
Usually the funds are specified as part of a state’s technology plan to be appropriated 
through the state’s education budget. 
Zhao and Conway’s report What's In, What’s Out -An Analysis of State 
Education Technology Plans (2002) defined a state’s technology plan as “policy 
documents that furnish guidelines for establishing educational technology in the state” (p. 
4). These plans usually involve a committee composed of educational stakeholders such 
as people representing the state’s legislation, private business and industry, school district 
administration, public and private kindergarten through college teachers, the state 
department of education, parents, and sometimes students. After being approved by the 
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State Board of Education, the technology plans become legal and binding documents 
that guide the state’s expenditures for educational technology. Alabama, for example, 
expected their technology plans to cost somewhere in the neighborhood of $2,487,213 for 
the 2000-2001 school year (Solmon & Wiederhorn, 1999, p. 30). Costs like these, once 
again, cause the American public and policy leaders to question the effectiveness of 
technology in the classroom. The effectiveness of technology is being questioned more 
and more since there are very few studies that say technology definitely makes a 
difference in student academic achievement. Nationwide low-test scores are in 
opposition to the increasing monetary input. Norman (July 1999) in her article Beyond 
Hardware interviewed Harold Wenglinsky, an Educational Testing Service (ETS) 
researcher, who found that a student’s math scores rose when the teacher “ .. . used 
computers primarily for simulations and applications that support higher-order thinking 
performed better than students whose teachers used computers mainly for learning 
games” (p. 1). Wenglinsky also found that classes with teachers who had a staff 
development class in technology outscored classes whose teacher did not have a 
technology staff development class. The need for strong programs in technology staff 
development for teachers was proven in Wenglinsky’s study. In addition, White, 
Ringstaff, and Kelley (2002) reported, “Technology, overall, can help teachers 
accommodate students’ varying learning styles (Silverstein, Frechtling, & Miyaoka, 
2000). And online sites are available 24 hours a day for additional instructional guidance 
(Riley, Holleman, & Roberts, 2000)” (p. 4). Norman and Wenglinsky seem to infer that 
there has been a lot of debate over teachers being portrayed as being incapable of using 
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technology and of integrating technology into his or her classrooms to improve student 
learning and achievement. 
The Milken Family Foundation’s article, Seven Dimensions for Gauging Progress 
of Technology in Schools (2003, p. 1), says “Technology is finding its way into 
classrooms across the nation, but that doesn’t necessarily guarantee that teachers or 
students yet have adequate access to technology, or more importantly that they have the 
knowledge, skills and abilities to use these tools in ways that advance learning.” White, 
Ringstaff, and Kelley (2000, p. 5) back up this point by saying that teachers need 
adequate and relevant training. Training needs to encompass not only how to use 
technology, but how to teach it as well for it to have an effect on student 
learning/achievement. Better-prepared and confident teachers lead to students learning 
material in a greater variety of ways and the use of higher-order thinking skills. 
In 1999, the Milken Foundation and the International Society for Technology in 
Education (ISTE) published the results of a survey they conducted entitled Will New 
Teachers be Prepared to Teach in a Digital Age? A National Survey on Information 
Technology in Teacher Education to find out if both new and veteran teachers had 
knowledge of how to use technology in their classrooms.3 The report found that teacher¬ 
training programs did not provide incoming teachers with the technological experience 
needed in today’s classroom. This included exposure as the teacher takes on a class, 
participated in a field experience, and utilized their curriculum materials. It would seem 
logical to either include technology within a course or have a separate course altogether. 
That, however, is not the case. Teachers end up learning new technology while “on-the- 
5 In this study the terms classroom and curriculum will be used interchangeably. 
8 
job.” When it comes to technology, some teachers are lost, yet they know everything 
about the subject they teach and the pedagogy involved. Many times, teachers--both new 
and veteran — learn technology right along with students. Fulton’s 1997 article entitled 
Learning in a Digital Age: Insights into the Issues. The Skills Students Need for 
Technological Fluency (1997) says, 
States are addressing this issue by developing standards for 
teachers’ technological competency at the same time they are 
developing them for students. In an informal survey conducted by 
the U. S. Department of Education, 20 states reported having in 
place or under development, technology standards for teachers, and 
three more said they were under consideration (19 states had not 
responded at the time of writing). Thirty-five states require 
courses or proficiencies in educational technology for those 
seeking a teaching license; four states require the courses or 
proficiencies for recertification, (p. 45). 
The question then becomes, when will the teacher have time to take a technology staff 
development class especially since teacher technology training has now been made part 
of state technology plans? 
How skillful a teacher becomes depends on the technology available, whether or 
not particular educational goals have been determined, and technology staff development. 
The State of Georgia, for example, requires teachers to take a 50-hour staff development 
course on integrating technology into his or her curriculum.6 The course is called 
“InTech,” which stands for INtegrate TECHnology. InTech is a mandated statewide 
6 Georgia HB 1187: Requirements for teachers - Mandates that holders of a renewable certificate 
must pass a computer skills competency test before they can receive certification renewal. Successful 
completion of phase one InTech model training at a state educational technology training center or a State 
Board of Education approved redelivery team shall be acceptable for certificate renewal purposes. 
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professional/staff development7 class that centers on integrating technology into 
curriculum areas. The Educational Technology Center at Kennesaw State University 
designed, implemented, and tested the class. There are five main areas the class enters 
on: (1) the use of new technologies, (2) curriculum integration,8 (3) classroom 
management, (4) pedagogy, and (5) designs for learning. InTech lasts for seven days in 
which the participants create an “electronic” portfolio demonstrating adequate 
understanding of how to integrate technology into the curriculum. The electronic 
portfolio includes lesson plans designed specifically for the use of technology within the 
curriculum as well as student work samples. There are also two to three “follow-up” 
days in which the InTech instructor is supposed to observe the class to see how the 
teacher is progressing. Part of the InTech course can be exempted. In order to exempt 
the course, a person can take a knowledge-based test on the Microsoft Office Suite 
(Access, Excel, PowerPoint, and Word) and create an electronic portfolio showing how 
technology has been integrated into his or her curriculum and provide student work 
samples. If an educator passes the exemption test, a three-day course is required instead 
of a seven-day course. As an incentive to take the course, all educators, including 
administrators and counselors must complete the course before certificate renewal or by 
2006 (regardless of certificate expiration). If an educator fails to take the class, his or her 
7 In this study the terms professional development and staff development are used interchangeably. 
8 Wilson (1996) quoted Welliver (1990) in saying, "Integration is the process of incorporating 
computers in instruction. This is accomplished at different stages through awareness, auxiliary usage 
which then leads to daily practice, revision of the goals of technology, and an increased sophistication in 
use” (p. 11). 
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teaching certificate will not be renewed. Most likely, the teacher will have to go 
through the process of applying for certification all over again. This can also include 
taking the Praxis exam(s) over. Georgia, like many other local and state districts, has 
created its own standards for technology fluency. Yet, since 1995, National Council for 
Accreditation of Teacher Education (NCATE) and International Society for Technology 
Education (ISTE) have been working to include technology standards into teacher 
preparation programs. 
The Milken Foundation/ISTE (1999) defines (states) technology fluency as 
Information technology9 [that] includes computer 
hardware and software, the networks that tie computers 
together, and a host of devices that converts information (text, 
images, sound, motion) into common digital formats. 
However, information technology is not just hardware, wires 
and binary code, but also the effective use of digital 
information to extend human capabilities, (p. 5). 
Georgia’s creation of the InTech class was a result of a Presidential challenge (President 
Clinton’s Technology Literacy Challenge, 1996) that was later turned into a federal 
mandate (President Bill Clinton’s Goals 2000: Educate America Act, 1994, and President 
George W. Bush’s No Child Left Behind, 2001). 
The technology sections for both are shown below: 
9 Information technology also refers to manipulating student information such as attendance, 
grades, and test scores. 
11 
The Goals 2000 Act places a strong emphasis on improving teaching and 
learning through the use of educational technology. Therefore, States applying for 
first-year planning funds also received a separate technology-planning grant under 
Section 317 to develop, and integrate into the State improvement plan, a plan for the 
use of educational technology. Peer reviewers will provide feedback to the State on 
the use of technology in the State's reform efforts. Approval of the State improvement 
plan, however, is not contingent on approval of the technology components of the 
plan. If a State desires to use some of its technology planning funds for implementing 
its technology plan, it should request the Secretary's approval of the technology 
portion of its state improvement plan. 
Figure 1: Integration of Technology 
SOURCE: No child left behind. Enhancing education through technology. (Part D: Grants for 
educational technology). (2001). Washington, DC: U. S. Department of Education. [Electronic 
Version], Available: http://www.ed.aov/offices/OESE/esea/nclb/partx.htinl 
• Improve student academic achievement through the use of technology in 
elementary schools and secondary schools. 
• Assist students to become technologically literate by the time they finish the 
eighth grade. 
• Ensure that teachers are able to integrate technology into the curriculum 
to improve student achievement. 
Technology must enhance learning. 
• It's not enough simply to have a computer and an Internet connection in the 
classroom if they are not made part of the learning process. 
• Technology is a tool like any other, and the value does not come from having 
access to it, but rather how it is used. 
• ED Tech grants will improve the quality of education by developing new ways 
 to apply this tool to teaching and learning.   
Figure 2: No Child Left Behind 
SOURCE: H. R. 1804, 103rd Congress, 2d Session. (1994). Goals 2000: Educate America Act. 
Washington, DC: U. S. Government Printing Office. [Electronic Version}. Available: 
http://www.ed.aov/legislation/GQALS2000/TheAct/index.html 
Brown (2002) says that in January of 1996, President Clinton stated technology 
goes with education: “In our schools, every classroom in America must be connected to 
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the information superhighway with computers, good software, and well-trained 
teachers” (p. 1). Clinton’s Technology Literacy Challenge program recognizes four goals 
to achieve technology literacy, which are as follows: 
(1) All teachers receive the training and support necessary 
to helpstudents learn to use computers and the information 
superhighway; (2) All teachers and students will have modern 
multimedia computers in his or her classrooms; (3) Every 
classroom will be connected to the information superhighway; and 
(4) Effective software and on-line learning resources will be an 
important part of every school’s curriculum. (Riley, 1996, p. 2). 
Clinton even established the U. S. Tech Corps, a volunteer organization that uses high- 
tech workers from the private sector to help school districts introduce students to the 
information age. This challenge later became a mandate/law in 1994. It became known 
as Goals 2000: The Educate America Act. 
The Goals 2000: The Educate America Act furnishes money, supplies, and 
materials to states and communities to guarantee that all students reach their full 
potential. The Act is based on the assumption of students reaching higher levels of 
achievement when more is expected of them. Goals 2000 establishes guidelines that 
identify high academic standards, measure student progress, and provide support for 
students who might need help to meet the standards. The Goals are: 
By the Year 2000 - 
1. All children in America will start school ready to learn. 
2. The high school graduation rate will increase to at least 90 %. 
3. All students will leave grades 4, 8, and 12 having demonstrated 
competency over challenging subject matter including English, 
mathematics, science, foreign languages, civics and government, 
economics, the arts, history, and geography, and every school in 
America will ensure that all students learn to use their minds well, 
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so they may be prepared for responsible citizenship, further 
learning, and productive employment in our nation’s modern 
economy. 
4. United States students will be first in the world in mathematics and 
science achievement. 
5. Every adult American will be literate and will possess the 
knowledge and skills necessary to compete in a global economy 
and exercise the rights and responsibilities of citizenship. 
6. Every school in the United States will be free of drugs, violence, 
and the unauthorized presence of firearms and alcohol and will 
offer a disciplined environment conducive to learning. 
7. The nation’s teaching force will have access to programs for 
the continued improvement of their professional skills and the 
opportunity to acquire the knowledge and skills needed to 
instruct and prepare all-American students for the next 
century. 
8. Every school will promote partnerships that will increase parental 
involvement and participation in promoting the social, emotional, 
and academic growth of children. 
( 1994, http://www.ncrel.org/sdrs/areas/issues/envrnmnt/stw/swOgoals.htm) 
President George W. Bush’s No Child Left Behind Act mandated that teachers and 
students become technologically fluent and increased the amount of money used to 
purchase technology for the classroom. With all of this in place, why is it that students 
still score low on tests or show little academic achievement? In addition to teacher 
technology fluency, the equipment can also be blamed. 
Classroom use is one of the most important means for teachers to become sold on 
the value of technology and not just another passing craze dictated by higher-ups. It is 
not only important for the teacher to have technological fluency, but also to have working 
and up-to-date equipment. According to Solmon and Wiederhorn (2000) “about 4.5 % of 
computers in schools are not used, mostly because they are outdated” (p. 9). There is 
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also the problems of teachers trained on one type of computer, but have to deal with 
another - if not older - type of computer at school. Frequently teachers are not able to 
make the transition between the two. The staff development class may use modern, state- 
of-the-art computers. The school, on the other hand, may have computers that are five 
years out-of-date and no Internet access. According to Barron (2000), “The ratio of 
students to Internet-connected computers dropped from 19.7 to 1 in 1998 to 13.6 to 1 in 
1999” (p. 3). The school building may be older and lack the wiring needed to access the 
Internet. Barron cites Jerald and Orlofsky (2000) in saying that 89% of schools in 1999 
were connected to the Internet while the number of classrooms connected rose to more 
than 50%. In some cases, the programs were outdated and no longer in use. Many 
computers did not have a printer, CD-ROM drive, scanner, or a LCD screen with which 
to project the computer screen onto an audiovisual screen. School systems are replacing 
older equipment and bringing in new, but the question becomes is it fast enough? 
Technology changes every day. 
Milken (1998) said, 
Educators and students need tools that reflect the time in 
which we live as well as the era into which we are moving. That 
means technology. But make no mistake: Technology is no more 
the cure-all for all the needs of education than the x-ray was for 
those of medicine. Technology is a bridge, not a destination, (p. 
17) 
Technology is not the savior of education, as some seem to think it is, but if implemented 
correctly - it can help. 
All in all, there appears to be a need for students to learn technology skills that 
will help them during his or her school years and/or working years. There is an even 
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greater need for teachers to be able to teach the technological skills needed to survive 
and thrive in today’s world. 
RATIONALE 
“The members of this [Millennial] generation are already so bathed in technology that it 
is part of their natural landscape. In fact, what is unnatural to them is its absence. In 
their eyes, institutions and people that ignore its use are less relevant and credible.”10 
Milken (1998) in an effort to emphasize how technology in schools is here to stay 
said, “ ... because of the nature of technology-particularly, information and 
communications technology. It is evolving and supplanting itself at a speed 
unprecedented in human history. And its implications for education are enormous” (p. 
2). In just the past ten years, information and communications technology have invaded 
just about every aspect of our life. People are virtually surrounded by technology—from 
the microwave oven’s input pad to the Global Positioning Satellite (GPS) locator in our 
cars. More than 60% of all careers require technological fluent people. DuBay’s (2001) 
dissertation entitled Impact of a Verbal Persuasion Treatment on Teacher Education 
Students ' Attitudes and Self-Efficacy for Computer Technology quoted Tapscott (1998), 
“Only 7% of households in 1983 owned computers compared to 44% in 1996. In homes 
with children, the %age of computers increases to 60%” (p. 2). Currently, this is the 
quickest penetration a new technology has had into society. Table 1 lists the inventions 
with the quickest market penetration. 
10 Milken, L. (June 25, 1998). Learning technology: The opportunity and responsibility. Keynote 
speech at the Milken Family Foundation National Education Conference, Los Angeles, CA. 
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Table 1 : Inventions with the Fastest Rate of Growth 
Invention Date Invented Number of Years to 25% 
Market Penetration 
Household Electricity 1873 46 
Telephone 1876 35 
Television 1926 26 
Personal Computer 1975 16 
Cellular Phone 1983 13 
Internet 1991 7 
SOURCE: Milken, L. (June 25, 1998). Learning technology: The opportunity and responsibility. 
Keynote speech at the Milken Family Foundation National Education Conference, Los Angeles, 
CA. 
Even though more computers are showing up in homes, it is generally a school 
setting in which a student first experiences technology. This means the teacher is the first 
person to teach children how to use the various forms of technology available. When 
students use technology it is normally to collect, organize, and analyze data. Therefore, 
in order for students to gain the necessary technological skills, the teachers must have 
them first. Yet this is not always the case. 
DuBay (2001) found a 1995 study given by the Office of Technology Assessment 
(OTA) that said 
.. .75% of the first-year teachers polled reported feeling 
unprepared to use technology in their first year of teaching. The 
teachers suggested that their college/university did not promote 
and provide them experiences that were similar to their first 
teaching experience (p. 4). 
What would seem like a wake-up call has fallen on deaf ears. The findings and 
comments have done nothing to encourage colleges and universities to require any type 
of technology integration class for their teacher education programs. 
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Veteran teachers are reporting the same problem and are finding themselves 
insufficiently prepared to use technology in their classroom. In addition to being 
insufficiently prepared, veteran teachers also stated they felt incapable of teaching 
students how to use the technology in their classrooms. DuBay (2001, p. 4) says: 
According to Rosenthal (1999), of the 2.5 million public 
school teachers, only 20% feel comfortable using technology in 
their classrooms. The creation of the World Wide Web, Internet 
connectivity in the classroom, and other advancements in 
technology — have forced classroom teachers into situations they 
are not fully prepared to manage. (Hardy, 1998; Margerum-Leys & 
Marx, 1999). 
In some cases, the technology is still so new, the guidelines for it are being written using 
the trials and tribulations of the teachers who have to use it with little or know 
experience. The teachers often become frustrated and revert back to previously used 
methods. 
When technology is being taught, researchers are finding that teacher education 
programs are focusing on learning about computers—not about what method to use when 
applying technology to instruction. Not giving teachers the methodology of how to teach 
computers is one of the major obstacles to integration of technology into the classroom. 
Educational technology classes usually give hands-on experience with database, 
desktop publishing, email, and word processing programs. These topics provide basic 
technology skills, but not the higher order of thinking needed to use technology as an 
assistance tool to integrate technology into instruction. In order to prepare teachers to 
become technology fluent, a combination of hands-on skills and methodology on how to 
integrate technology into instruction needs to be taught - not only for teacher education 
programs, but for veteran teachers also. 
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DuBay also found that having a high level of self-efficacy11 toward technology 
is needed. In addition, the level of self-efficacy toward technology also influences if a 
teacher will use technology in their classroom or not. DuBay (2001) says “In his theory 
of self-efficacy, Bandura (1977, 1981) describes four sources of information that impact 
an individual’s level of perceived self-efficacy: (1) performance accomplishments; (2) 
vicarious experiences; (3) verbal persuasion; and (4) emotional arousal” (p. 7). 
Whenever a teacher has a high self-efficacy level, the more the teacher will put forth in 
becoming technology fluent. 
PURPOSE OF THE STUDY 
“Equal opportunity is about having in the classrooms up-to-date computers, Internet 
connections, powerful content, teachers who are technologically fluent, and technical 
12 support.” 
The American public and policymakers are forced to make difficult decisions year 
after year between a myriad of education improvements. Teacher training, tests, and 
class size reduction are among the choices. Now there is the addition of education 
technology. More and more research on education technology and its effects are 
becoming available daily. There is, however, little research on an educator's educational 
technology fluency. Though the use of a survey, the purposes of this study are to 
determine: 
11 DuBay, T. (2000). defines self-efficacy as referring “...to an individual’s belief in his or her 
own capabilities to be an effective teacher (Bandura, 1977; Kellenberger, 1996; Wilson, 1996)” ( p. 7). 
12 Milken, L. (June 25, 1998). Learning technology: The opportunity and responsibility. Keynote 
speech at the Milken Family Foundation National Education Conference, Los Angeles, CA. 
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(1) if technology is integrated into the classroom; and if so, how; 
(2) if the adequacy of technology influences the integration of technology into 
the classroom; 
(3) if the accessibility of technology influences the integration of technology into 
the classroom; 
(4) if the availability of technology support influences the integration of 
technology into the classroom; 
(5) if a technology staff development class influences technology integration; and 
(6) if school administrations’ attitudes have an influence on technology fluency. 
The study will also increase the pool of information available to be used by 
educational leaders and boards of education by: 
(1) providing information on how administrators can increase the integration of 
educational technology in the classroom by teachers; 
(2) providing information on what the implications will be for educational 
leaders; 
(3) providing information to people who deal with educational plant design; and 
(4) providing information for administration and classroom operations. 
STATEMENT OF THE PROBLEM 
“Low test scores and the lack of progress in narrowing the opportunity divides are all 
clear warning signs of a system not working. The public is responding to the alarm by 
n 
demanding alternatives.” 
The effective integration of technology into curricula/classroom has become a 
national concern. Watkins’ (2002) dissertation entitled Helping Teachers with 
Classroom Technology Integration: Following a Technology Workshop with a Web- 
based Support System quoted Riley’s June 2000 speech to the National Educational 
13 Ibid 
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Computing Conference (NECC): “At the federal level, we are supporting educational 
technology. [W]e believe that every child in 21st century America should have access to 
effective educational technology and a quality education” (p. 3). This means that in 
addition to receiving a traditional education (Math, Science, English, and Social Studies); 
students also need to receive an education in technology. Watkins goes on to say that 
students still will not be able to use technology effectively until the teachers are trained to 
use and integrate technology. Yet, many teachers do not have the chance to gain and use 
the ability and training needed to take advantage of new technologies. 
Jones’ (1997) dissertation Prediction of Educational Technology to he Found in 
the Public Schools of the Year 2000: A Delphi Study states, “According to Stansberry 
(1993), many of the technological innovations in recent years such as computers and 
instructional television have perhaps led to overinflated expectations. He noted that the 
educator, not technology, was still [the] key to education but that the arrival of new 
technologies meant many more applications to educational purposes” (p. 3). Since 1999, 
the State of Georgia has spent a lot of time and money on the statewide advancement of 
implementation of technology in the classroom. 
Educational technology funding for Georgia’s schools ranks above the national 
average. Starting with the 1995 fiscal year the Georgia Legislature has allocated $267 
million in state educational technology funds to its 180 school systems and over 1.4 
million K-12 students. In regards to the Federal E-rate funding,14 Georgia ranked fifth in 
14 The Telecommunications Act of 1996 expanded the traditional definition of universal service- 
affordable, nationwide telephone service-to include eligible schools and libraries. The act authorized the 
Federal Communications Commission (FCC) to implement a program to assist these institutions in 
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the nation as of the 2000 fiscal year. According to the GAO’s (2001, p. 14) report 
Schools and Libraries Program: Update on E-Rate Funding in 2000, Georgia requested 
$102,403,176 in funds and committed (pledged) $48,088,233 in funds. Despite the large 
amounts of money involved, “results of these investments have yet to be fully realized in 
terms of student achievement when comparing Georgia’s students to their national 
peers,” according to DigitalGeorgia (2000, http://www.digitalGeortzia.oru). Training 
teachers to use technology is another matter entirely. 
A Georgia Educators Training for the Integration of Technology (GET FIT), 
(http://www.getfitgeorgia.com/onlineCs intro.htm) pretest survey found several 
problems as to why Georgia teachers did not integrate technology into his or her 
classroom. The pretest survey found out that teachers had “difficulty of (sic) using 
computers in his or her classroom curricula area, [and] difficulty of integrating 
technology in his or her classroom curricula area” (2000). The survey also found that it 
is “critically important for teachers to learn how to use technology and critically 
important for teachers to learn how to integrate technology” (2000). 
acquiring advanced telecommunication services. Under FCC’s program, (often referred to as the ‘e-rate’ 
program), schools and libraries can receive discounts from vendors on the cost of eligible 
telecommunications services, Internet access, and internal connections (the equipment needed to deliver 
these services). The discounts range from 20 to 90 %, with higher discounts going to applicants in low- 
income and rural areas. SOURCE: United States General Accounting Office. (May 2001). Schools and 
libraries program. Update on e-rate funding^y. 1. [Electronic Version], Available: 
http://ww.gao.gov/new.ilems/dO 1672.pdf 
SIGNIFICANCE OF THE STUDY 
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“Educators and students need tools that reflect the time in which we live as well as the 
era into which we are moving. That means they need technology.”15 
Teacher rejection of technology has been enlarged by the steady advancement and 
all-encompassing influence of computers, information technology, and communication 
technology in education and society as a whole. Resistance to “adopting, implementing, 
and integrating technologies in the classroom not only limits the potential for positively 
impacting students’ academic learning experiences, but also inhibits their development of 
skills, knowledge, and insights necessary for technological competency,” writes Wesley 
(1996, p. 6) in her dissertation Teachers ’ Concerns and Voluntary Adoption Activities in 
Educational Technology Innovation: A Case Study. Even if the new technology is 
specifically developed for a teacher’s subject area, there is no guarantee the teacher will 
use it, even if it is considered important by higher-ups. 
The new technologies of the personal computer and the Internet have changed not 
only the future, but also the world. President Clinton’s 1996 speech entitled Call to 
Action for American Education in the 21st Century says, 
Technology also enriches education. Children with access to computer trained 
teachers can learn faster and learn better. In some cases, scores on standardized tests of 
basic skills for children taught with computers rise by 10 to 15% compared to the scores 
of those taught using conventional instruction. Yet the proliferation of technology in 
15 Milken, L. (June 25, 1998). Learning technology: The opportunity and responsibility. Keynote 
speech at the Milken Family Foundation National Education Conference, Los Angeles, CA. 
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public schools in the last 15 years has saddled already burdened teachers with new 
demands. 
Boards of education, school administrators, and the American people are directing 
teachers to integrate technology into their curriculum and classrooms. As more data 
supporting the use of computers in the classroom becomes available, schools are starting 
to increase the integration of technology into the curriculum/classroom. This means in 
order for students to gain the skills needed to use technology, teachers have to be 
technology fluent in order to gain any return value. Today’s society sees technology in 
the classroom as the “end all and be all” of education. 
Teachers tend to view technology in the classroom with trepidation. There are far 
too many occurrences of teachers taking technology staff development classes only to 
find there are not enough resources or support to put the newly acquired skills to use once 
they return to their school. Alternatively, teachers are taught using the most up-to-date 
technology available, only to return to technology that is five years out-of-date in their 
school. Milken believes some teachers will have not had enough practice with new 
technology and that more hands-on experience in dealing with new technology is what 
some teachers feel the need for. 
In addition to knowing how to correctly format reports or using PowerPoint to 
make a presentation, teachers need to know the why’s and how’s of integrating 
technology into the curriculum. Knowing the way’s and how’s of integrating technology 
into the classroom not only applies to new teachers, but veteran teachers and especially 
school administrators. 
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School administrators are now becoming responsible for supplying technology 
leadership and motivation as well as turning technology vision into a technology reality. 
With the emergence of new technologies, school administrators are now finding that they 
also need to become technology fluent in order to effectively use what is being placed in 
their school and to keep up the changing times. 
Society expects students to add to the quality of life through what they have 
learned and apply their own unique spin to it. That anticipation has been broadsided. 
The economy has been in a state of flux. The American economy used to be industry- 
based, supported by the production of goods. Now the economy has become more and 
more information-based supported by a computer-based environment. Technology 
fluency is an excellent way of being noticed by employers. Yet, the evaluation of the 
effectiveness of technology in the classroom is still ongoing. 
Policymakers have begun to demand proof of the use of and effectiveness of 
technology in the classroom as criteria for new funding. The American public and 
policymakers need to remember there are three teacher attributes that contribute to 
successful integration of classroom technology by teachers. The three teacher attributes 
are their actual computer abilities, attitudes toward educational technology, and how 
confident they feel using educational technology. 
RESEARCH QUESTIONS 
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“Today’s kids bring a new culture to the family landscape. Children understand 
computers because they can control them. They love them because they can make their 
own windows of interest. Remember sitting in class? If what the teacher said was too 
simple, you lost interest. If it was too hard, you lost interest. And oh how tiny that 
window was.”16 
The research questions for this study will investigate the relationship between the 
following variables: (1) if and how technology is being integrated into the classroom; (2) 
if taking a technology staff development class influences technology integration; (3) if 
the adequacy of technology influences the integration of technology into the classroom; 
(4) if the accessibility of technology influences the integration of technology into the 
classroom; (5) if the availability of technology support influences the integration of 
technology into the classroom; and (6) if a school’s administration encourages 
technology integration into the classroom. 
SUMMARY 
Chapter One gives the introduction, explains the rationale and purpose, and 
clarifies the statement of the problem for this study. An explanation of the significance 
of the study is also given. In addition, this chapter also lists the research questions. 
16 Nicholas Negroponte, in the forward to Seymour Papert’s The Connected Family, 1998. 
CHAPTER II 
REVIEW OF LITERATURE 
“For the education community, the digital age is not about technology. It’s about what 
learners are doing with the technology to extend their intellectual capabilities and better 
understand the world around them.” 
The purpose of this chapter is to review some of the research and literature 
available that correlates to the variables influencing teacher technology fluency. The 
independent variables in this study are: 
1. if and how the teacher uses technology in the classroom; 
2. to determine if taking a technology staff development class influences technology 
integration; 
3. to determine if the adequacy of technology influences technology integration into the 
classroom; 
4. to determine if the accessibility of technology influences technology integration; 
5. to determine if the availability of technology support influences technology 
integration; 
6. to determine if a school’s administration encourages technology integration into the 
classroom. 
The dependent variable in this study is if and how a teacher integrates technology into the 
classroom. 
17 Lemke, C. and Coughlin, E. (1998). Technology in American schools: Seven dimensions for 
gauging progress. A policymaker’s guide. (Dimension 7), p. 20. 
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The literature is reviewed using the following headings: Teacher Use of Technology in 
the Classroom, Adequacy of Technology, Accessibility to Technology, Availability of 
Technology Support, Staff Development Classes, and School Administration and 
Technology Integration. 
Teacher Use of Technology in the Classroom 
Scigliano’s (1997) dissertation Factors Influencing the Transfer of Skills Learned 
in Technology Training and Skills Application by Teachers in 4th-8th Grade Classrooms 
says “Teachers have used computers in their general instructional practice only within the 
last twenty years” (p. 13). Yet, there are numerous studies into the use of media in the 
delivery and storage of instructional messages. Media includes such things as audio 
recordings, cameras, and projection systems. 
“Computers are being used in a variety of ways in the schools. Conventional uses 
include drill and practice, tutorials, simulations, problem solving, data base management, 
word processing, and test administration (Mizokawa, 1991; Thompson, Simonson, & 
Hargrave, 1992)” says Lowther ( 1994, p. 2). To tell the truth, teachers use computers 
very little in day-to-day practice. Molenda and Sullivan (2002) found “a recent survey 
finding that only 20% of teachers used the Internet to communicate with parents and only 
18% posted lesson plans online” (p. 7). Sixty percent of teachers who have Internet 
access spend less than 30 minutes online each day. This is slightly less than the average 
Internet user. 
Watkins (2002) quoted Marcinkiewicz who “found that although available, the 
computers were largely underused by the teachers in the schools. Furthermore, 
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Marcinkiewicz reported that almost half of the teachers were not using computers at all 
in their teaching” (p. 22). This quote comes from a study of 170 elementary school 
teachers at four different elementary schools that Marcinkiewicz administered. Likewise, 
Watkins (2002) quoted a 1994 Becker study that “found of the 516 elementary and 
secondary teachers participating in the study, only 5% could be classified as exemplary 
computer-using teachers” (p. 22). 
Molenda and Sullivan (2002) say “One pair of researchers summed it up well: 
‘There are still many more thousands of teachers who, while they know how to do word 
processing or even search the Internet, don’t have the slightest clue how to truly integrate 
technology into their teaching” (p. 7). The cluelessness of teachers on how to integrate 
technology into their classrooms and curriculum is a nationwide problem. School 
districts now have to find ways to beef up technology staff development. 
Gonzales, Pickett, Hupert, and Martin (2002) in their Journal of Research on 
Technology in Education article The Regional Educational Technology Assistance 
Program: Its Effects on Teaching Practices quoted McCannon and Crews (2000) in 
saying “The traditional focus of professional development in technology has been on 
showing teachers how to operate equipment rather than how to integrate the technologies 
into instruction” (p. 2). Within technology staff development classes, the staff “noticed 
resistance among even the most expert and positive participants. The . . . staff was faced 
with the need to identify and give serious consideration to each teacher’s ‘comfort 
level’,” according to Mulqueen’s Technology in the Classroom: Lessons Learned 
Through Professional Development (2002, pp. 250-251). All teachers, even the most 
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enthusiastic need to reach a specific level of comfort in order to be able to teach using 
new technology. 
“Teachers who are better prepared to teach using technology and are more 
knowledgeable about computers use them in a greater variety of ways and are more likely 
to have their students use technology in tasks that require higher-order thinking,” 
according to White, Ringstaff, and Kelley (2000, p. 5) who are quoting the National 
Center for Education Statistics (1999b) and Wenglinsky (1998). In other words, the 
teacher feels comfortable and confident enough about their technological fluency to 
surpass teaching their students just the basics. Students are more likely to use technology 
when they see their teachers are at ease and self-assured in using technology. Many 
“techno-holdouts” block acceptance of information technology due to emotions. Many 
teachers do not want to look like fools in front of their students or colleagues. The extent 
to which technology was to be used did not seem like a factor even though there has been 
a significant increase in the access to computers. 
“Since 1994, the National Center for Education Statistics (NCES) has 
documented the large increase in access to computers and the Internet in the nation’s 
public elementary and secondary schools” according to the NCES (2000) Stats in Brief: 
Teacher Use of Computers and the Internet in Public Schools. As a result of this 
increase, there has been a need to understand the extent and types of teacher use of 
computers and the Internet. In addition, teacher perceptions of their technological 
fluency have been called into question. The NCES commissioned a Fast Response 
Survey System (FRSS) study to address whether or not teachers had access to computers 
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and the Internet, and for what purpose the teacher used the computer. Almost 40% of 
public school teachers with access to computers and the Internet in their classroom or 
anywhere else said they used the computer and Internet “a lot” to create educational 
materials, while about 35% using computers and the Internet “a lot” for administrative 
record-keeping. Slightly less than 10% reported using computer or the Internet to access 
lesson plans, conduct research, or teaching strategies. 
According to Stats in Brief: Teacher Use of Computers and the Internet in Public 
Schools (2000), 
Newer teachers were more likely to use computers or the 
Internet to accomplish various teaching objectives. Teachers with 
9 or fewer years of teaching experience were more likely than 
teachers with 20 or more years experience to report using 
computers or the Internet “a lot” to communicate with colleagues 
(30% with 3 or few years, 30% with 4 to 9 years, versus 19% with 
20 or more years) and gather information for lessons (21 and 22% 
versus 11% for the same three groups). (2000, p. 1). 
The report goes on to state that “ .. .teachers with 4 to 9 years of teaching experience 
were more likely to report they used computers or the Internet “a lot” to create 
instructional materials (47%) than were teachers with 20 or more years experience 
(35%).” The affect of poverty on teachers’ use of computers and the Internet at school 
was also researched. 
The percentage of students eligible for free or reduced-priced lunches was used to 
indicate the poverty level of the school. In schools where there was less than 11% of 
students who qualified for free or reduced-priced lunch were more apt to use computers 
or the Internet “a lot” for creating instructional materials (52 %) than schools where there 
was 71% or more (32 %). This pattern was repeated for schools where computers were 
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used primarily for administrative record keeping (43% versus 24% for the same 
groups). How teachers directed their students to use computers and the Internet was 
examined in this study. 
Sixty-six percent of public school teachers reported using computers or the 
Internet for instruction during class time (see Table 2). Forty-one percent of teachers 
reported assigning students work that involved computer applications such as word 
processing and spreadsheets to a moderate or large extent; 31% of teachers reported 
assigning practice drills and 30% reported assigning research using the Internet to a 
moderate or large extent (see Table 2). 
The manner in which teachers or school administrators implement technology has 
implications on the student use of computers and the Internet. The implications also take 
into effect the instructional level, the assignment, and the school poverty level. 
Secondary teachers (12%) were less likely to assign students computerized practice drills 
compared to elementary teachers (39%). Secondary teachers (20%) were also less likely 
to have their students use computers or the Internet to solve problems compared to 
elementary teachers (31%). Forty-one percent of secondary teachers assigned research 
involving Internet usage in comparison to 25% of elementary teachers. Yet, teachers in 
schools with a low level of free or reduced-price lunch assigned students work using 
computer applications, research using CD-ROMs, and research using the Internet to a 
moderate or large extent than teachers in high free or reduced-price lunch schools (see 
Table 2). Stats in Brief : Teacher Use of Computers and the Internet in Public Schools 
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(2000) further examines the number of hours of technology staff development teachers 
have had. 
Table 2: Percent of teachers reporting using computers or the Internet for instruction and the percent assigning various 
uses to students to a moderate or large, by school and teacher characteristics: 1999. 
(Teacher Use of Technology) 
School and Teacher Teacher assigns to a moderate or large extent 
teacher uses for Computer Practice Research Solve Research Produce Graphical Demon- Cor- 
characteristics classroom Applications' drills using the problems using multi- present- strations/ respond 
instruction Internet and CD- media ations Simula- with 
analyze ROM reports/ of tions others2 
data projects materials 
All public school teachers with access to 
computers or the Internet at school 
53 41 31 30 27 27 24 19 17 7 
School instructional level: 
Elementary 56 41 39 25 31 27 22 17 15 7 
Secondary 44 42 12 41 20 27 27 23 21 7 
Percent of students in school eligible for 
free or reduced-price school lunch: 
Less than 11 % 61 55 26 39 25 32 29 26 22 7 
11-30% 52 45 29 35 29 27 23 18 16 9 
31-49% 53 39 33 29 26 30 23 16 17 11 
50-70 % 47 33 33 25 27 24 25 19 13 5 
71 % or more 50 31 35 18 27 19 22 19 16 3 
Hours of Professional Development: 
0 30 21 19 20 14 16 16 10 8 4 
1-8 46 36 26 28 24 24 20 16 13 7 
9-32 61 47 35 32 30 31 26 21 19 8 
32 or more 71 55 43 42 41 34 37 31 29 9 
1 Use computer applications such as word processing, spreadsheets, etc. 
2 Correspond with experts, authors, students from other schools, etc., via e-mail or Internet. 
NOTE: Less than 1 % of all public school teachers reported no computers or Internet access were available to them anywhere in their 
school. These teachers were not included in the estimates presented in this table. 
SOURCE: U. S. Department of Education, National Center for Education Statistics, Fast Response Survey System, Public school 
teachers use of computers and the Internet, FRSS70, 1999. 
Teachers were asked to hone in on the variety of possibilities in which computers and the 
Internet could be used in the classroom. “ .. . 23% of public school teachers reported feeling 
well prepared and an additional 10% reported feeling very well prepared to use computers and 
the Internet in their teaching,” according to the Stats in Brief: Teacher Use of Computers and 
the Internet in Public Schools study (see Table 3). When it came to assigning students work 
that entailed communicating with experts, authors, or students from other schools teachers 
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were more likely to report feeling very well prepared to use computers and the Internet 
(30%) than teachers who assigned drills to a moderate or large extent (14%). 
Table 3: Percentage distribution of teachers with access to computers or the Internet at school according to the level of preparedness they feel to 
use computers and the Internet by school and teacher characteristics: 1999. 
(Teacher Perceived Level of Technology Fluency) 







All public school teachers with access to computers or the Internet at school 13 53 23 10 
School instructional level: 
Elementary 12 55 23 10 
Secondary 15 50 23 12 
Percent of students in school eligible for free or reduced-price school lunch: 
Less than 11 % 0 53 25 12 
11-30% 13 52 25 10 
31-49% 14 51 24 10 
50-70 % 16 58 16 10 
71 % or more 13 55 22 10 
Hours of Professional development: 
0 hours 32 46 15 6 
1 -8 hours 19 55 20 6 
9-32 hours 4 61 25 10 
32 or more hours 1 32 37 29 
Type of work assigned to a moderate or large extent: 
Use computer applications such as word processing, spreadsheets, etc. 4 45 33 19 
Practice drills 4 54 27 14 
Research using the Intemet/Research using CD-ROM 4/3 43/42 34/33 19/21 
Solve problems/analyze data 3 49 29 19 
Produce multimedia reports/projects 5 38 33 24 
Graphical presentation of materials 4 38 35 22 
Demonstrations/simulations 2 34 37 28 
Correspond with experts, authors, students from other schools, etc., via e-mail or Internet 4 32 34 30 
NOTE: Less than 1 % of all public school teachers reported no computers or the Internet were available to them anywhere in their school. 
These teachers were not included in the estimates presented in this table. Percentages may not add to 100 because of rounding. 
SOURCE: U. S. Department of Education, National Center for Education Statistics, Fast Response Survey System, Public school teachers 
use of computers and the Internet, FRSS 70, 1999. 
Stats in Brief: Teacher Use of Computers and the Internet in Public Schools 
(2000) states, 
Teachers with fewer years of experience and those with 
more hours of professional development felt better prepared to use 
computers and the Internet for classroom instruction. Teachers 
with 3 or fewer years of teaching experience were more likely to 
feel well prepared to use computers and the Internet than teachers 
with 20 or more years of experience (31 versus 19 percent), (p. 3). 
Those teachers with more than 32 hours of professional development within the last three 
years (29%) reported feeling very well prepared compared to teachers who had received 
zero to 32 hours (six to 10%). “Teachers without recent professional development were 
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more than likely to report feeling not at all prepared to use computers and the Internet 
in the classroom than teachers who had received on or more hours of professional 
development” (p. 3) according to Stats in Brief: Teacher Use of Computers and the 
Internet in Public Schools (2000). 
Ansell and Parks’ Technology Counts 2003: Tracking Tech Trends (2003) 
indicates that state funding for technology-related staff development has continued to 
remain at a low level. Yet teachers all across the country say that is exactly what they 
desire. Slightly less than half, 42%, of beginning teachers report feeling well or very well 
prepared to use computers for instruction during their first year of teaching, according to 
the U. S. Department of Education’s 1999-2000 Schools and Staffing Survey, or SASS. 
Market Data Retrieval (MDR) data shows about 23% of schools across the country, 
almost half the teaching force were identified as “beginners” in using educational 
technology. 
Solmon and Wiederhorn (2000) state, 
Teachers used technology less frequently in their own 
practice outside the classroom than in classrooms. DTCs [District 
Technology Coordinators] representing 44.2% of students reported 
that their teachers use it for administrative or classroom 
management tasks, 38.1% to communicate with colleagues. Fewer 
used it to get training or to contact experts, (p. 8). 
Barron’s Literature Review: Technology to Support Teacher Development (2000, p. 4) 
cites a November 10, 1997 Education Week article entitled Technology Counts in which 
a survey of 1407 teachers said that only slightly more than half, 53%, integrated some 
type of software into their curriculum. Only 61% of them integrated the Internet into 
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their curriculum. Sadly, only four out of ten teachers said their students do not use 
classroom computers during a regular week of school. 
Solmon and Wiederhorn say, “ ... 16.2% of classroom time is spent using 
computers or Internet technology” (p. 8). Roughly “eighty percent (80.3%) of students 
frequently use computers in their regular classrooms and in labs and/or library media 
center.” Close to “fifty-seven percent (56.9%) of students frequently become 
independent learners because of technology, 55.8% of students develop online research 
expertise, and 50.2% of students interact/communicate more widely” (p. 8). About 
“sixty-five percent (64.6%) of students become more engaged learners due to technology, 
42.9% of students gain a deeper understanding of academic subjects, and 22.1% get 
better grades or test scores” (p. 8). 
Former President Clinton’s first administration often stated that despite the 
significance and promise of technology, American schools are not prepared for the 
technological era. Almost half of the teachers in American schools have little or no 
experience with technology. Not only does this statement cover K-12 schools, but post 
secondary schools also. According to Cuban’s article Oversold and Underused: Why 
Faculty Don’t Use Computers in the Classroom in the American Federation of Teachers 
online publication AFT on Campus, “ .. . Using computers and new technologies to 
improve instruction - the glow of higher productivity that entices higher education 
policymakers and administrators to invest in the latest machines and software — have had 
little tangible effect on undergraduate classroom teaching or learning” (March 2002, p. 
2). 
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Cuban (March 2002, p. 2) found the results of three, separate, post secondary 
faculty surveys from the 1990s reported professors only used the lecturing teaching 
method in all of their classes. The use of alternative methods of teaching, such as using 
computers was rarely, if ever, used. According to Cuban’s article, less than ten % and 
this pattern repeats itself throughout American post secondary schools. The adequacy of 
technology may be responsible for this trend. 
Adequacy of Technology 
Having access to technology is very different than having adequate technology. 
Ansell and Park (2003) reported that “A majority of instructional computers run 
operating system software such as Windows 95 or 98, and 43 % are higher-quality 
computers such as Pentium Ils or higher, Power Macs or iMacs. Among schools with 
Internet access, 76 % use high-speed connections.” The equipment listed was the most 
up-to-date that is on the market in 2002. 
Lemke and Coughlin (1998, p. 28) says that schools and/or districts need to have 
five things in place to achieve adequacy of technology (see Table 4). 
Table 4: Adequacy of Technology 
Installed Base: Schools have an installed base of modern technology equipment to support 
the learning, communication, and administrative goals of the education 
system. 
Connectivity: The connectivity in the school/district is adequate to support current and 
rapidly growing demands created by the learning, communication and 
administrative requirements of the education system. 
Technical 
Support: 
There is adequate technical support to provide timely, expert 
troubleshooting, technical assistance, ongoing maintenance, operation and 
upgrades. 
Client The client’s technical needs are being met with a high degree of customer 
Orientation: satisfaction. 
Facilities: The facilities within the system are “technology-ready.” 
SOURCE: Lemke and Coughlin. (1999). Technology in American schools: Seven dimensions 
for gauging progress. A policymaker’s guide, p. 28. 
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According to White, Ringstaff, and Kelley (2000, p. 7) “While recent surveys about 
the status of technology in schools suggest that the amount of technology is increasing 
(Statham and Torell, 1999; NCES, 1999a) teachers continue to report that lack of access 
is a significant barrier to technology integration.” Many schools have computers that are 
obsolete. 
Lemke and Coughlin (1998) stated, “The (NCES) recently released data reporting 
that 43% of the schools in the nation have five or more instructional rooms connected to 
the Internet” (p. 28). For the 1999 school year, the amount of money invested in 
educational technology is expected to top $5.2 billion. As of yet, schools have not 
reached the technology capacity sufficient enough for teachers to use for everyday 
learning. Needless to say, the additional funds needed to have enough technology for 
everyday learning will be enormous and the American public will surely bear the 
financial burden. 
Several studies have shown both the quantity and quality of the hardware and 
software available in the schools limit the use of technology. During the late 1990s, the 
number of computers in the school has more than doubled. Yet, the way hardware and 
software is distributed can cause an inequity. 
For example, Technology Counts 98 reported that the 
groups most likely to lack technology access include Hispanic 
students, students at large schools, and students who attend school 
populated entirely by minority students. Affluent schools that are 
not eligible for federally subsidized lunches are much more likely 
to be technology rich, as are schools with low minority enrollments 
(U. S. Department of Education, 1998). Barron (2000, p. 6). 
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What is even worse is that those high free or reduced price lunch schools have 
the technology, but do not integrate it appropriately — if at all. “More than 50% African- 
American students have teachers who use computers mostly for drill and practice, as 
compared to only 30% of white students (Educational Testing Services, 1996)” says 
Barron (2000, p. 6). 
In the 1990s almost 5% of computers in schools were not used due to outdated 
equipment and the teachers are not trained to use them. Less than 5% of schools have a 
computer for every five students. Ten percent of American classrooms have Internet 
connections. 
Accessibility to technology 
The invention of the transistor in the 1950s, memory/logic chips in the 1960s, the 
introduction of the microcomputer in the 1970s, and the integrated logic/memory chip in 
the 1980s have allowed computers to go from gymnasium-size, to room-size, to desktop- 
size, and finally laptop-size. The invention of the Internet has the potential to remove the 
control of knowledge and learning from the schools and make it accessible to everyone. 
Jones’ dissertation Reported Perceptions of Teachers Concerning the Infusion of 
Technology in the Classroom (May 2002, p. 2) states, “The new technologies have also 
significantly changed the world of educational thought and practice. A similar explosion 
of knowledge occurred in the early 19th century with the advent of industrialization and 
unregulated social development.” With each decrease in size and the invention of the 
Internet, computers and knowledge have become more and more accessible to not just 
education, but to the world. Along with the decrease in size, there was also a decrease in 
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cost. The decreases allowed people to have more access to computers. In addition, 
access to technology varies tremendously from school to school, district to district, and 
state to state. “The expansion of educational technologies has provided a wider access to 
educational opportunities such as enhanced staff development capabilities and an increase 
in the ability of school leaders to manage change” (1997, p. 7) says Jones’ dissertation 
entitled Prediction of Education Technology to be Found in the Public Schools of the 
Year 2000: A Delphi Study. 
Whereas the availability of technology is essential, its use relies on a teacher’s 
enthusiasm and ability. Students and teachers are best served when technology is 
convenient and accessible. Yet in minority and school districts where the socioeconomic 
status (SES) is very low, there is less accessibility to any and all forms of technology. It 
does not mean that teachers will have their students use technology, even when it is 
readily available. Teachers may not use technology believing their role as teacher will 
become more complex and threaten their job. When there is technology available, the 
question becomes where to place it or set it up for greater accessibility. 
Computers can be set-up in the classroom three ways. The first set-up deals with 
putting the computers in one centralized location, such as a lab. The second set-up means 
dividing up the computers and placing them into actual classrooms. The third set-up is a 
combination of the first two. Researchers are still debating which set-up is most 
conducive to student learning; yet the general consensus seems to be with distributing 
computers into the classrooms rather than setting up one lab. The general perception is 
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with the computer being in the actual classroom; it will be used more as opposed to 
traveling to a lab. 
For some reason, teachers seem to have greater confidence and competence when 
the computer is located in the classroom. Perhaps it is because the teacher can gain 
experience on their own and in their own time. Another reason for the greater confidence 
and competence may have to do with Internet capability. An Internet connection has 
been found to be the best indicator of teachers’ professional use of the Internet. Mann and 
Shakeshaft’s (2002) West Virginia Study Results for the Milken Foundation also found 
that “ . . . the computers inside classrooms were more effective than centralized computer 
labs in producing basic skill gains in students and promoting the confidence and 
technological competence of teachers” (p. 3). Just as with students, teachers can improve 
their skills with access to a home computer. Since there are only 24 hours in a day, 
teachers often do not have enough time to practice their computer skills at work, so they 
practice them at home. 
“Data from national surveys such as NCES suggest that although American 
schools have more microcomputers than those of any other country, the level of access is 
still insufficient...” according to Challenges and Strategies in Using Technology to 
Promote Education Reform (2002, p. 1). Lafee questions why American schools 
outnumber the world with education technology yet access to the technology continues to 
be the lowest. 
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Lafee (2001) in Beyond the Internet quoted Christopher Dede, a Timothy E. 
Wirth Professor in Learning Technologies at the Harvard Graduate School of Education, 
when dealing with accessibility. 
The first is access and literacy. Do students or the 
population at large have the appropriate devices at hand 
and the basic knowledge to use them? You can’t do much 
of anything until people have access. Second, what do you 
have access to? Materials available on the Web right now 
are not designed for a wide range of learning styles or 
backgrounds. The orientation is mainstream culture, 
middle of the road. If a textbook took this approach, it 
would be roundly criticized as one-dimensional. And third, 
there is the question of the nature of the Internet. Who 
owns it? Who feels empowered to create material for it, to 
find their voice on it? (p. 2) 
In other words, where the technology is in relationship to teachers and students has to be 
taken into consideration. Straker-Banks (2002) cited Rosen and Weil (1995, pp. 28-29) 
in saying that “Before computer education can become the fourth ‘R,’ school 
administrators and teacher education programs must also become cognizant of the 
massive numbers of technophobic teachers in their schools and take steps to provide 
assistance to eliminate this psychologically based obstacle” (p. 7). In order for 
educational technology to be useful in the classroom, administrators need to provide 
training for teachers. Once the teachers have been trained, the next step is to provide 
support for them, technically and instructionally. 
Availability of Technology Support 
The absence of technical support is a tremendous stumbling block to teachers 
integrating or even using technology. Once teachers have gotten over their dread of 
technology, the task then turns to supplying technical support. In this way, teachers will 
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not become too upset by equipment or software failure. In 1998, roughly 29% of 
schools had a full-time technology coordinator. The same said schools primarily use the 
person to teach computer skills to students. They do not render technology support to 
teachers. In numerous surveys, teachers almost always cited a need for a full-time 
technology support person. Schools use a variety of personnel to coordinate school 
technology efforts. Most school districts have begun to hire people to provide the 
support needed. Some schools try to find teachers in the school to fill in as technology 
support, and many teachers have added the role to their full-time duties. Some school 
districts will hire a person who will spend part of the day at one school and the rest at 
another. In both instances, this is not enough. Teachers need technology support on 
demand. When technology breaks down it takes an average of 53.6 hours or two days and 
six hours for it to be repaired according to Solmon and Wiederhorn (2000). The time 
spent waiting on repairs can make a teacher give up trying to integrate technology into 
the classroom. Many teachers revert back to the ‘old way’ of doing things when 
technology fails. Lesson plans are turned in handwritten, or classes go to the library to 
look up information in encyclopedias. Not only are the old ways comfortable to the 
teacher, the teacher’s perception is that it is more expedient than waiting around for the 
computer to be fixed. 
Cromwell’s (1999) Education World article Laptop Computers for Every Student! 
quoted technology coordinator and systems engineer Domenic Grignano who said, “ ... 
it is a waste of money for a school system to buy computers for every classroom unless 
there is a full time technology coordinator in the school” (p. 3). Grignano suggested that 
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if a teacher ran into difficulty with a program or computer, a technology coordinator 
was available to help solve the problem. When a teacher lacks or is not comfortable with 
technology will often get demoralized when things go wrong. 
A large amount of technical support is needed in a school where mostly all of the 
teachers are using technology, especially where new or experimental systems are 
included or extensive use is made of computer networks. According to the U. S. 
Department of Education’s Challenges and Strategies in Using Technology to Promote 
Education Reform (2002, p. 3) there are five kinds of necessary technology support. The 
five kinds of necessary technology support are: 
• Helping in planning for technology uses and acquisitions. 
• Providing training in how to use new hardware and software. 
• Providing demonstrations and advice on how to incorporate technology into 
instruction. 
• Providing on-demand help when software problems or hardware failures arise. 
• Performing low-level maintenance on the system. 
The kinds of support listed above will change as the teacher becomes more 
confident in his or her abilities. Teachers will get over the dread of having to learn 
something new. The need to provide maintenance on the technology, however, will rise 
as the equipment gets older. 
Cromwell (1999) quoted Kent (Connecticut) Center School Principal Ed Epstein 
as saying, “The teachers have learned to be computer troubleshooters and problem- 
solvers and so have the students. Several sources of support are available when they 
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need help” (p. 3). This phenomenon surfaces only when a teacher is confident in their 
ability to work with technology and feel their students are capable enough also. 
As teachers become more skilled and comfortable with technology, the support a 
teacher may need changes. It is usually within the first stage of integration that 
technology support is needed the most. This is often the time when teachers are unsure 
as to what to do and doubt their ability. Also, when teachers first learn how to use a 
computer, the support needed is very basic. Yet when teachers start experimenting and 
integrating technology into the curriculum, they need staff development classes that teach 
alternative assessment. Instructional support is needed just as much as technical support. 
Whereas technology may be available, it is equally important for it to be accessible. 
Staff Development Classes 
The Milken Family Foundation’s article, Seven Dimensions for Gauging Progress 
of Technology in Schools (2003), says “Technology is finding its way into classrooms 
across the nation, but that doesn’t necessarily guarantee that teachers or students yet have 
adequate access to technology, or more importantly that they have the knowledge, skills 
and abilities to use these tools in ways that advance learning” (p. 1). According to 
Solmon and Wiederhorn (1999, p. 8), on average, teachers only receive 12.4 hours of 
technology use training during the 1998-1999 school year. 
The U. S. Department of Education’s National Center for Education Statistics 
report Teacher Quarterly: A Report on the Preparation and Qualifications of Public 
School Teachers (January 1999) states, 
Teachers are being asked to learn new methods of teaching, 
while at the same time are facing even greater challenges of 
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rapidly increasing technological changes and greater diversity in the classroom 
. .. [given such challenges] relatively few teachers (20%) report 
feeling well prepared to integrate educational technology into 
classroom instruction, (p. i). 
White, Ringstaff, and Kelley (2000, p. 5) back up this point by quoting the OTA in 
contending that it is vital that teachers receive adequate and appropriate training since it 
can have an effect on student learning. Even the NCES says that teachers who are more 
competent and knowledgeable in teaching and using technology will use it in a greater 
variety of ways and are more likely to have their students use technology in tasks that 
require higher-order thinking. 
In 1999, the Milken Foundation and the ISTE published the results of a survey 
they conducted entitled Will New Teachers be Prepared to Teach in a Digital Age? A 
National Survey on Information Technology in Teacher Education, to find out if both 
new and veteran teachers had knowledge of how to use technology in their classrooms. 
When it comes to technology, some teachers are lost, yet they know everything about the 
subject they teach and the pedagogy involved. Many times, teachers—both new and 
veteran — learn technology right along with students. 
How skillful a teacher becomes depends on the technology available, whether or 
not particular educational goals have been determined, and technology staff development. 
The state of Georgia, for example, requires teachers to take a 50-hour staff development 
course on integrating technology into his or her curriculum. The course is called 
“InTech,” which stands for INtegrate TECHnology. InTech is a mandated statewide 
staff development class that centers on integrating technology into curriculum areas. The 
Educational Technology Center at Kennesaw State University designed, implemented, 
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and tested the class. There are five main areas the class enters on: (1 ) the use of new 
technologies, (2) curriculum integration, (3) classroom management, (4) pedagogy, and 
(5) designs for learning. InTech lasts for seven days in which the participants create an 
“electronic” portfolio demonstrating adequate understanding of how to integrate 
technology into the curriculum. The electronic portfolio includes lesson plans designed 
specifically for the use of technology within the curriculum as well as student work 
samples. There are also two to three “follow-up” days in which the InTech instructor is 
supposed to observe your class to see how you are progressing. Sometimes teachers still 
do not integrate technology due to the adequacy (or inadequacy) of it. It then becomes 
the responsibility of the school administration to encourage technology integration. 
School Administration and Technology Integration 
Throughout the history of education, the American principal has been considered 
the most important person that influences instruction on the school level. According to 
Chang’s dissertation Assessing Principals ’ Leadership in Implementing Educational 
Technology Policies: An Application of Structural Equation Modeling (2002) “In a 
recent doctoral dissertation entitled Technology Leadership in Elementary School 
Principals: A Comparative Case Study, Inster (1998a) contended, ‘effective principals 
should be actively involved with technology’ (p. 1412)” (p. 3). Chang (2002) goes on to 
Cory in saying that leadership is a crucial component for success with any educational 
innovation (p. 4). Strong leadership must be furnished on the district and school level for 
technology to be used efficiently in a school district’s instructional program. It is 
imperative that district leaders and school administrators bridge the abyss between the 
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possibilities afforded by the new technologies and the actual employment of these 
technologies. In essence, technological leadership is the appliance of leadership skills 
needed for school administrators to assist their staff use technology in useful ways. At 
the same time, school administration is also getting the school and staff ready for the 
future. 
Chang (2002) cited Ross and Bailey (1996) by writing that principals need to 
contribute operational guidance and leadership when new technologies provide ways for 
successful school restructuring. Principals establish the groundwork and provide the 
drive for school change. Therefore, the principalship role is crucial for school change, 
especially in the public school settings. When preparing schools and students for the 
Information Age, technological leadership is a necessity for principals. The significance 
of school reform efforts supports technology as a way to increase educational outcomes 
and student academic achievement. Findings are proving that the integration of 
technology into the classroom has had a positive result on student learning, problem¬ 
solving ability, and critical thinking. The successful integration of technology into the 
classroom necessitates change in the present model of school. Chang (2002) cited Aten 
(1996) in saying that, “The nature of educational technology leadership is that it supports 
effective instructional practices through a combination of positive interpersonal skills, 
knowledge of a variety of current technological applications and the vision to anticipate 
future technology-based solutions for education” (p. 4). School administrators who use, 
model, and encourage technology use are vital to the educational change process as well 
as improving school management and instruction. 
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School administrators have to keep in mind that teachers may have had a fear 
of computers before working as a teacher. It is up to the school administrator to find a 
person who has not only a positive attitude towards computers, but also feels skilled and 
comfortable with computers. This person can help to ease computer anxiety and improve 
any ill perceptions of computers. Hopefully this will be enough to urge the technophobic 
teacher to change his or her attitude and start to integrate technology into the classroom. 
While getting a teacher to feel comfortable using computers is important, many educators 
feel technology can be used to increase student achievement and is not just a passing 
craze. 
Many school administrators, like many people, strongly believe that technology 
can help increase student achievement by complementing the curriculum. With this in 
mind, administrators have to think about whether or not the school’s technology is 
adequate enough to answer teacher needs and how knowledgeable the teacher is to use it. 
Like teachers, some administrators think technology is just another mandated craze from 
those higher up the ladder. 
Administrators are often the gatekeepers who 
control classroom access to technology and who guide the 
culture of the school in ways that can either support the 
innovative use of learning technologies or stymie it. In 
virtually every successful school-wide implementation of 
technology, there can be found a knowledgeable and 
supportive building administrator who is adept at leading 
and managing systemic change. Barron (2000, p. 21). 
Watkins (2002) quoted Marcinkiewicz, who supported Becker’s results, by stating for 
further support, 
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In order for teachers to adopt computers, there needs to be a 
perception generated by the professional environment that 
computer integration is expected. This can be established 
by modeling use by administrators, colleagues, students, 
and the profession. A work environment that would be 
equipped and faculty training and support would also be 
available, (p. 13). 
It has been observed that when it comes to new technology, administrators select teachers 
who are excited about the new technology and make them “computer/technology 
experts.” 
Knowing how to operate new technology is one thing, but being able to teach it to 
others along with methodology is another thing entirely. These “hobby” teachers have 
been given no training in how to help teachers integrate the new technology into their 
classroom. On the other hand, those “computer/technology experts” who have taken a 
staff development course on integrating technology into the classroom, often find they 
need additional training, if only to feel more comfortable using the new technology. 
The online article Reasons for Bringing Technology into the Schools 
(http://www.ed.gov/pubs/EdReformStudies/EdTech/reasons.html) falls in line with the 
West Virginia Study results also. The teachers and administrators in this article used the 
following reasons for the introduction of technology into the schools: 
• Support thinking processes. Many respondents stressed 
opportunities that technology provides for acquiring 
problem-solving skills - either through instructional 
software designed to teach problem solving (including 
open-ended exploratory software such as LOGO) or 
through the many requirements for solving problems 
that naturally emerge when one is trying to use 
computer tools to accomplish a task (i.e., the selection 
of appropriate software, figuring out what to do when 
the system does not behave as you expect it to.) 
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• Stimulate Motivation and Self-Esteem. While these benefits are 
perceived as occurring across the board, our case study 
sites, most of who serve student bodies coming 
predominately from low-SES homes, felt that these 
benefits would be particularly important for their 
students. 
• Promote equality. In the case of several schools serving 
students from low-income homes, technology 
innovators stressed the importance of giving these 
students the technology tools that would equip them to 
compete with children coming from more affluent 
homes where technology is commonplace. 
• Prepare students for the future. Respondents at a 
number of sites foresaw a future in which both higher 
education and the world of work would be infused with 
technology. These educators argue that schools have a 
responsibility to give students - and especially students 
from low-income homes - the confidence and skills in 
using such technology that they will need after 
graduation. 
• Support changes in school structure. Researchers have 
argued that technology has the potential to dramatically 
change the way in which our schools are structured - 
providing pressure to do away with the division of 
instructional time into small blocks and discrete 
disciplines and to rethink the way we use physical 
classrooms and teaching resources (Collins, 1990; 
Newman, 1990). A number of our sites reported 
consciously deciding to use technology in order to 
support changes in school structure. Several district 
administrators expected technology to free up teacher 
time by taking over or supporting administrative and 
routine teaching tasks. The administrators setting up 
ShareNet expected it to lower boundaries between 
schools, districts, and even states. 
• Explore technology capabilities. Finally, in several 
cases, there were individuals who were simply intrigued 
by new technologies and want to explore what they 
could do. Not surprisingly, the desire to explore 
technology capabilities was most likely to be a factor in 
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cases where there was an external partner involved in the design, 
manufacture, or selling of technology products. 
Although we felt that technology push was one 
motivation for some implementations, in no case was it 
the sole motivation. 
Kerr (1991) found out from one of his studies that critics of educational 
technology think technology stresses “ .. . the cognitive over the affective, the short-term 
over the long, the factual and objective over higher-order and 
critical/synthetic/judgmental” (p. 119). This may also be recognized as teachers teaching 
to the test, instead of incorporating various brain-based strategies into lessons - most of 
which can include technology. 
Barron’s (2002) study quoted Williams, Glaser, Hasselbring, Rieth, and Prestidge 
(1999) in relating that “ ... [a] school system chose to institute a system-wide ‘core’ 
curriculum that focused on the obtainment of basic skills. Consequently, teachers and 
administrators felt they were under significant instructional constraints and eventually, 
many of the schools chose to ‘go back’ to using technology for drill and practice” (p. 9). 
This particular study had been conducted in a school system where principals consented 
to participate in workshops and classroom activities and provide teachers with 
administrative support to help them successfully integrate technology into their 
classroom. The role of the administrator is crucial no matter what the stage of 
integration. 
While administrative support is an important part of successful technology 
integration, the lack of administrative support to provide time and support for new 
strategies frustrates teachers and can stop the integration of technology. According to 
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Cromwell’s article (1998) entitled In this School, Technology Nurtures Learning, an 
urban female teacher who wished to remain anonymous railed “What’s the point of fancy 
technology when I haven’t had sufficient learning experiences to feel confident in using 
it” (p. 3). Mann and Shakeshaft’s West Virginia study (2002) agrees that time and 
extensive training were critical factors in the success of West Virginia’s technology 
program. 
It has been proven that technology is slowly being integrated into schools. The 
slowness has been on the account of teachers not using technology even when it is 
available. There are all sorts of studies that show school administration support 
combined with training must be prevalent in order for teachers to achieve full technology 
integration. Contrary to the previous statement, Karen Peterson’s article (1984) entitled 
The Effect of Individual Inservice Training on Teacher Use of an Innovative Educational 
Technology, the Microcomputer found that “A survey of 686 secondary principals in 
Illinois by J. Richard Dennis showed that 82% felt that some computer science is 
valuable in the background of any teacher” (p. 9). 
SUMMARY 
Chapter Two is the review of literature chapter. The evolving themes are centered 
around Teacher Use of Technology in the Classroom, Adequacy of Technology, 
Accessibility to Technology, Availability of Technology Support, Staff Development 
Classes, and School Administration and Technology Integration. 
CHAPTER III 
THEORETICAL FRAMEWORK 
“With the technology revolution taking place, now is an opportune time to reflect and 
consider the research on what impact technology has on middle level students’ success 
and achievement.” 
The theoretical framework (see Figure 3) shows the relationship between the 
independent variables and the dependent variables. 
Independent Variables Dependent Variable 
Figure 3: Theoretical Framework 
18 Quinn, D, and Valentine, J. (2002). National Middle School Association Research Summary 
#19. What impact does the use of technology have on middle level education, specifically student 
achievement? p. 1. [Electronic Version]. Available: http://www.mnsa.orsi/research/ressinn 19.htm 
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DEFINITION OF THE INDEPENDENT VARIABLES 
“Just as businesses needed time to devise a way to best use their technology, so too will 
schools; the public should anticipate that the education system will require time for this 
natural evolution of transformation and change.”18 
Christensen and Johnson (2000) define an independent variable as a variable 
presumed to cause a change in another variable. The independent variable in this study 
will be used to determine if there is a relationship between the dependent variables. The 
independent variables for this study are (1) the teachers’ perceived level of technology 
fluency; (2) if the adequacy of technology influences the integration of technology into 
the classroom; (3) if the accessibility of technology influences the integration of 
technology into the classroom; (4) if the availability of technology support influences the 
integration of technology into the classroom; (5) if technology staff development classes 
influence integration; (6) attitude of school administration towards technology. The 
following definitions will be used to define the independent variables: 
1. The teacher’s perceived level of technology fluency. How 
comfortable a teacher thinks he or she is when using educational 
technology versus the teacher’s actual level of educational 
technology use? 
2. If the adequacy of technology influences technology 
integration. Is the school’s equipment the same as what was 
used for instruction the teacher? 
3. If the accessibility of technology influences technology 
integration. Is the technology located in the classroom within 
easy reach or does the teacher have to go down the hall to a 
computer lab or the library? 
4. If the availability of technology support influences technology 




5. If a technology staff development class influences technology 
integration. A course a teacher takes to gain experience with 
different types of technology (and should learn technology 
methodology). The course is normally taken to receive 
education credit used to renew the teaching certificate. 
Sometimes a stipend is offered in lieu of education credit. 
6. If school administration encourages technology integration. 
First and foremost, administrators need to encourage their staff 
to take technology staff development classes, technology 
methodology classes, use the technology that is available to 
them, demonstrate the most effective use of technology, and 
appropriate the most up-to-date equipment as possible. 
DEFINITION OF THE DEPENDENT VARIABLE 
“Technology has been shown to enhance reading, writing, mathematics, and the 
sciences.”1 
Christensen and Johnson (2000) define a dependent variable as a variable used by 
researchers to study and determine the influence of one or more independent variables. 
Teacher use and integration of educational technology into the classroom is the 
dependent variable for this study. The following definition will be used in this study: 
1. If and how a teacher integrates technology into the classroom. 
Whether or not and how a teacher uses computers, software, and 
peripheral technologies (e.g., digital cameras, LCD panels, and 
scanners) for the purpose of teaching, learning, productivity 
activities, and the of promoting high-order thinking skills. 
19 Ibid., 14. 
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NULL HYPOTHESES 
“Increasingly, everything we do at home, at work, and at school is intertwined with 
technology.20 
Webster’s New World Dictionary (1988) defines hypothesis as “an unproved 
proposition, supposition, etc., tentatively accepted to explain certain facts or to provide a 
basis for further investigation, argument” (p. 666). The hypotheses for this study will be 
reviewed and accepted or reviewed and rejected based on a significance level set at .05. 
Null Hypothesis 1: There is no relationship between teacher technological fluency 
and whether and how technology is used in the classroom. 
Null Hypothesis 2: There is no relationship between teacher technology fluency 
and the taking of a staff development class influencing 
technology integration. 
Null Hypothesis 3: There is no relationship between teacher technology fluency 
and the adequacy of technology influencing technology 
integration. 
Null Hypothesis 4: There is no relationship between teacher technology fluency 
and the availability of technology support influencing 
technology integration. 
Null Hypothesis 5: There is no relationship between teacher technology fluency 
and the accessibility of technology influencing technology 
integration. 
Null Hypothesis 6: There is no relationship between teacher technology fluency 
and the school administration’s attitude on technology 
fluency. 
Null Hypothesis 7: There is no relationship between a teacher’s perceived level of 
technology fluency and whether and how technology is 
integrated into the classroom. 
20 Norman, Michelle. (1999). Beyond hardware. American School Board Journal, p. 7. 
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LIMITATIONS AND DELIMITATIONS OF THE STUDY 
“Parents and Corporate America are clamoring for schools to move more quickly to 
embrace a high-tech vision for education. And the fast-changing landscape of education 
technology only complicates the task for policymakers and administrators who seek to 
make ‘smart’ decisions about how to proceed.”21 
The most important limitation is that the responses are subjective. The 
respondents describe their beliefs and/or behaviors - not actual observation. The 
respondents, teachers and administrators, may have prejudices that may affect their 
answers. The different categories of the respondents such as science teacher or math 
teacher may not give the same importance to various items of the survey. The difference 
in types and kinds of technology available also has to be taken into account. Missing 
data, multiple submissions, and scoring issues have to be considered too. Other 
limitations of this study also include the format of the survey; choice of topics; and the 
limited number of questions that comprised the survey. Additional limitations include a 
structured report format is used, and the researcher has no control over the integrity of 
responses from persons completing the survey. Lastly, the ability of the respondent to 
complete the survey and attach it to an email, as well as the ability to actually respond to 
the question has to be taken into account too. 
21 Lemke, C. and Coughlin, E. (1998). Technology in American schools: Seven dimensions for 
gauging progress. A policymaker’s guide. (Dimension 7), p. 8. 
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SUMMARY 
The researcher explored the interrelationship between the dependent variable and 
the independent variables in Chapter Three. 
The independent variables of (1) the teachers’ perceived level of technology 
fluency; (2) if the adequacy of technology influences the integration of technology into 
the classroom; (3) if the accessibility of technology influences the integration of 
technology into the classroom; (4) if the availability of technology support influences the 
integration of technology into the classroom; (5) if a technology staff development class 
influences technology integration; (6) if the school administration encourages technology 
integration are defined. 
The definition of the dependent variable of whether and how a teacher integrates 
technology into the classroom is explained. The Null Hypotheses follow: 
Null Hypothesis 1 : There is no relationship between teacher technological fluency 
and whether and how technology is used in the classroom. 
Null Hypothesis 2: There is no relationship between teacher technology fluency 
and the taking of a staff development class influencing 
technology integration. 
Null Hypothesis 3: There is no relationship between teacher technology fluency 
and the adequacy of technology influencing technology 
integration. 
Null Hypothesis 4: There is no relationship between teacher technology fluency 
and the availability of technology support influencing 
technology integration. 
Null Hypothesis 5: There is no relationship between teacher technology fluency 
and the accessibility of technology influencing technology 
integration. 
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Null Hypothesis 6: There is no relationship between teacher technology fluency 
and the school administration’s attitude on technology 
fluency. 
Null Hypothesis 7: There is no relationship between the teacher’s perceived level 
of technology fluency and whether and how technology is 
integrated into the classroom. 
Lastly, the Limitations and Delimitations of the Study are explained. 
CHAPTER IV 
RESEARCH METHODOLOGY 
“The computer is no longer the new kid in school.”22 
This study used the descriptive research method. Christensen and Johnson (2000) 
define the descriptive research method as a method of research that provides an accurate 
description or picture of the status or characteristics of a situation or phenomenon. The 
use of descriptive research depicts the relationship that exists between the dependent 
variable of if and how teachers integrate technology in the classroom and the independent 
variables of: (1) the teachers’ perceived level of technology fluency; (2) if the adequacy 
of technology influences technology integration; staff development classes influencing 
technology integration; (3) if the accessibility of technology influences technology 
integration; (4) if the availability of technology support influences technology 
integration; (5) if technology staff development classes have an influence on technology 
integration; and (6) if school administration encourages technology integration. 
The research questions were developed by the researcher and used to collect data 
from administrators and teachers. Each hypothesis was evaluated to determine whether 
or not there is a relationship between the independent variables and dependent variable. 
“Fulton, K. (1997). Learning in a digital age: Insights into the issues. The skills students need 




“Technology, indeed, can have positive benefits. But those benefits depend on how the 
technology is used.” 23 
Since the descriptive research design was used in this study, a survey was created 
to collect data on the independent and dependent variables. The independent variables 
are (1) if staff development classes influence technology integration; (2) if the adequacy 
of technology influences technology integration; (3) if the accessibility of technology 
influences technology integration; (4) if the availability of technology support influences 
technology integration; (5) if technology staff development classes have influence on 
technology integration; and (6) if school administration encourage technology 
integration. The dependent variable is if and how a teacher integrates technology into a 
classroom. 
Correlational statistics was used to determine the relationship between two or 
more qualitative variables and the degree of relationship between them. 
DESCRIPTION OF THE SETTING 
“Virtual schools are another prediction that has not come true.”24 
The study was conducted in an urban school district in a suburb of Atlanta, 
Georgia —the DeKalb County School System. 
2j Archer, J. (1998). The link to higher scores. Education Week on the Web. [Electronic 
Version]. Available: http://www.edweek.org/srepoits/tc98/ets-n.htm 
24 Molenda, M. and Sullivan, M. (January 2002). A watershed year for technology in education. 
Education Digest. [Electronic Version]. Available: http://www.eddigest.com 
SAMPLING POPULATION AND PROCEDURE 
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“The advent of information technology, particularly the computer and the World Wide 
Web, was hailed as having ‘the potential to revolutionize education and improve 
learning.’” (Dede, 1998, p. v).25 
The researcher used the teaching staff of an urban middle school and the district’s 
business education teachers as the focus population in this study. The middle school was 
chosen due to its diverse population (student-wise and teacher-wise). The school consists 
of one principal, three assistant principals, three counselors, 75 teachers, two librarians, 
one lead special education teacher, and one prevention/intervention specialist. Business 
education teachers from 18 middle schools (18 teachers) and 20 high schools (roughly 75 
teachers) were also included in the survey due to diversity (teacher-wise). The targeted 
participants received their surveys via First Class (the Intranet system) the week before 
the Winter Holiday break (December 11-19, 2003). 
WORKING WITH HUMAN SUBJECTS 
“As access to information increases, teachers will have to teach students how to judge the 
source, relevance, and quality of information. Teachers will also have to set explicit 
criteria and expectations for quality and then teach students how to judge the quality and 
presentation of their own work.”26 
Permission to conduct the research was obtained from the targeted middle 
school’s principal and the district’s Vocational Education/Career Technology coordinator. 
Permission was also be obtained from the Educational Leadership Department of Clark 
Atlanta University. The researcher shares the findings in aggregate to assure anonymity. 
25 Collinson, V. (October-November2001). Intellectual, social, and moral development: Why 
technology cannot replace teachers. High School Journal. 85(1). p. 35. 
26 Ibid. 
DESCRIPTION OF THE INSTRUMENT 
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“The teacher education movement has been at the forefront of debate in colleges of 
education for many years, and controversy over the best means of integrating technology 
into teacher education programs is often at the center of this debate.”27 
The researcher designed the survey under the leadership of faculty of the 
Department of Educational Leadership at Clark Atlanta University. The questions were 
clearly stated so participants can understand the survey. The instrument was also field 
tested prior to use in the study using the guidelines set forth by Borg and Gall (1996): 
Step One: Define the objective. 
The researcher defined the research problem and listed the specific objectives to 
be accomplished. 
Step Two: Define the sample population. 
The targeted population was the faculty and administration of an urban middle 
school and the school district’s business education teachers. 
Step Three: Design a question format. 
The researcher developed the questions relating to this study. The objective of the 
study and the definition of technological fluency were given. The survey items were 
divided into the following domains: participant demographics, teacher perceived level of 
technology fluency, technology staff development classes taken, technology use in the 
classroom, and what the mitigating factors are for integrating technology into the 
classroom. 
27 Snider, S. (Spring 2003). Exploring technology integration in a field-based teacher education 
program: Implementation efforts and findings. Journal of Research on Technoloav in Education. 34(3). p. 
230. 
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Participant Demographics. The first question covers the participant’s highest 
degree earned. What grade level taught by the participant is the second question. Lastly, 
the number of years taught is covered by the third question. 
Technology Staff Development Classes taken. The fourth question asks whether 
or not the participant has taken the state mandated InTech class. The number of 
additional classes of technology skill classes (not counting InTech) the participant has 
taken is the focus of the fifth question. 
Teacher Technology Fluency. Questions six through 18 address how comfortable 
a participant feels using technology such as a computer, LCD projection panel, and 
digital camera, among other things. 
Teacher Use of Technology. Whether or not and why the participant uses a 
computer lab is the focus of Questions 19 through 24. 
Adequacy of Technology, Accessibility of Technology, and Availability of 
Technology Support. Questions 25 through 35 address whether or not the teacher has 
current/up-to-date technology to use, where the technology is located, and whether or not 
technology support is available. 
Step Four: Evaluation of the Testing Instrument. 
The faculty of the Department of Educational Leadership at Clark Atlanta 
University was consulted to determine if any changes need to be made, and to ensure 
validity and reliability. 
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Step Five: Contacting the Sample. 
The researcher will contact the principal of the middle school, Mr. Jerry Hogan to 
gain permission to use the faculty for the survey. The researcher will discuss with the 
principal and the populace the purpose of the study. 
Step Six: Compose a Letter and Distribution of the Surveys. 
The middle school’s principal and assistant principal of instruction were asked for 
permission to conduct the study at the school - both answered yes. Next, an email was 
sent to the school district’s coordinator of Vocational Education/Career Technology 
asking if the study could be conducted using the school district’s business education 
teachers. The answer was yes. All three were informed of the significance of the study, 
confidentiality of data gathered, due date of surveys, and the importance of the responses. 
DATA COLLECTION PROCEDURE 
“Lack of teacher training, however, is a myth. In 2000 the U. S. Department of 
Education issued a study in which half of all teachers reported that college and graduate 
work has prepared them to use technology. In addition, training continues after formal 
schooling.”28 
The researcher designed the data collection procedure. The survey will be 
submitted for approval to the faculty at Clark Atlanta University’s Department of 
Educational Leadership. Approval to use the survey was also obtained from the middle 
school’s principal and the school district’s Vocational Education/Career Technology 
coordinator. The research participants were asked to complete the surveys after being 
28 Bennett, F. (April 2002). The future of computer technology in K-12 education. Phi Delta 
Kappan. p. 622. 
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given a short overview of the study. The researcher then collected the survey on a date 
agreed upon by the researcher, principal, and coordinator. 
STATISTICAL APPLICATIONS 
“While the availability of technology is important, its use depends on teachers’ 
willingness and capability.” 29 
The researcher used a coding system for the data used in the study. Data from the 
survey were coded, entered, and analyzed by the Statistical Package for the Social 
Sciences (SPSS) computer program. Pearsons Correlation Coefficient was used to 
determine the relation between two or more variables. The results should explain the 
relationship between the different variables. 
DATA ANALYSIS 
“While most schools now have computer and Internet access, many teachers still have 
difficulty with incorporating this new technology into instruction. This is particularly 
true in poorer urban school districts, where funding and time for teacher technology 
training are often lacking.”30 
According to Christensen and Johnson (2000), data analysis pertains to how the 
researcher will analyze the data to test the hypothesis that has been created. The data 
source gathered in this study was used to determine if there is a relationship between 
technological fluency and the survey generated by the researcher. The survey was given 
29 Wepner, S. and Tao, L. (April 2002). From master teacher to master novice: Shifting 
responsibilities in technology-infused classrooms. The Reading Teacher. 55(71. p. 643. 
30 Lonergan, J. (2001). Preparing urban teachers to use technology for instruction. New York, 
NY: ERIC Clearinghouse on Urban Education. (ERIC Document Reproduction Service No. ED460190) 
[Electronic Version], Available: http://www.ericfacility.net/ericdigests/ed460190.hlml 
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to the middle school’s faculty and administrators and the district’s business education 
teachers. The survey was distributed and collected during the month of December 
(2003). 
The direction of scoring for the answers strongly agree to strongly disagree 
(questions 6 through 35) were reversed. The lower scores indicated a positive response 
and vice versa. 
Results from the analysis of the data were used to test each of the research 
hypotheses and research questions. Based on a correlation level of .05 significance, each 
hypothesis was reviewed and accepted or reviewed and rejected. 
SUMMARY 
The focal point of this study is quantitative research. The Correlational Research 
Design was used to decide if there is a relationship between the dependent and 
independent variables. The faculty in Clark Atlanta University’s Department of 
Educational Leadership tested and approved the survey designed by the researcher. The 
researcher also obtained permission from the middle school’s principal and the district’s 
coordinator of Vocational Education/Career Technology to distribute the survey to the 
populace. The survey was distributed through the use of First Class, the school system’s 
Intranet. The data was amassed and grouped through the use of the SPSS computer 
program. Pearsons Correlation Coefficient was used to determine the relation between 
two or more variables. Analysis of Variances was used to determine whether or not there 
was a significant difference between two or more means. Multiple Analysis of Variances 
was used to determine the statistical degree of the relationship between the dependent and 
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independent variables. The results explain the relationship between the different 
variables. 
CHAPTER V 
ANALYSIS OF THE DATA 
“Many researchers suggest that motivation for learning computer skills is linked to 
attitudes toward, and anxiety about, learning computer technology (Savenye, Davidson, 
& Orr, 1992).”31 
The focus of this study was to investigate the teachers’ perceptions of the 
influences of integrating technology in the classroom. The study looked at the following 
aspects of technology in the school (1) teachers’ perceived technology fluency, (2) 
adequacy of technology, (3) accessibility of technology, (4) availability of technology 
support, (5) staff development classes on technology integration, and (6) school 
administration attitude towards technology integration. 
This chapter presents an analysis of data obtained from a middle school and the 
business education teachers in the DeKalb County School System. Information gathered 
from the school and business education teachers was analyzed in Hypotheses one through 
seven. To analyze the integration of technology in the classroom, a survey was 
administered to the school administrators and teachers and the district’s business 
education teachers. The survey items were grouped to represent the independent 
31Straker-Banks, A. (2002). The relationship among teachers who are field dependent or field 
independent in an online course on their perceptions of computer self-efficacy, computer anxiety, and 
computer usefulness. (Dissertation, New York University, 2002). [Electronic Version], Available: 
http:/Avwwl ib.umi.com. Publication Number: AAT 303131 
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variables: Teachers’ Perceived Level of Technology Fluency (items six through 
seventeen); Adequacy of Technology (items 25 and 26); Accessibility of Technology 
(items 27 and 28); Availability of Technology Support (items 29 through 31); Staff 
Development Classes Taken (InTech training); and Administration Attitude Toward 
Technology (items 32 through 34). The dependent and moderating variables are 
Integration of Technology into the Classroom (items 19 through 23), Years of 
Experience, Grade Level Taught, and Education. The respondent choices were assigned 
the following numerical values: (5) Strongly Agree, (4) Agree, (3) Neutral, (2) Disagree, 
and (1) Strongly Disagree. The respondent choices for Integration of Technology into the 
Classroom were assigned the numerical values of (5) Everyday, (4) Several times a week, 
(3) Once a week, (2) Once a month, and (1) Never. The moderating variable questions 
were assigned numerical values based on the order and number assigned on the survey. 
The Statistical Package for the Social Sciences (SPSS) was used to summarize the 
data collected in this study. The following statistical procedures were used: Pearson 
Correlation, Frequency Analysis, and Multiple Regression. The Pearson Correlation 
procedure tests whether or not there is a linear relation between variables - a measure of 
linear association between two variables. Values of the correlation coefficient ranged 
from -1 to 1. The sign of the coefficient indicates the direction of the relationship. Its 
absolute value indicates the strength. The larger the absolute value, the stronger the 
relationship. The Frequency Analysis provided general information regarding the 
number of occurrences a value occurred in a variable. The frequency procedure provided 
statistics and graphical displays that are useful for describing many types of variables. 
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The Multiple Regression estimates the coefficients of the linear equation, involving 
one or more independent variables that best predicted the value of the dependent variable. 
The information presented in this chapter includes demographic information on the 
population sample and the results and analysis of the statistical tests applied to the null 
hypothesis. 
Demographics of Teachers and Administrators 
The following tables (5 through 13) provide the demographic breakdown of data 
for 113 survey participants. The participants include four administrators and 106 
teachers from the DeKalb County School System. As far as education, bachelor degrees 
comprised about 26% (25.7) of both the administrator and teacher population. Master 
degrees comprised about 57% (56.6) of both the administrator and teacher population. 
Specialist degrees made up about 57% (56.6) of both the populations. About 3% (3.5) of 
the administrator and teacher population were comprised of Doctorate degrees (see Table 
5). As far as grade level or position held, middle grade (grades six, seven, and eight) 
teachers and administrators consisted of roughly 50% (50.4) of both administrator and 
teacher population. The secondary grade level (nine, ten, eleven, and twelve) contained 
roughly 36% (36.3) of both populations. The principal-assistant principal population 
contained about 57% (56.6) of both populations (see Table 6). 
Table 5: Demographic Characteristics of the 
Education Level of Participants 
Frequency Percentage 
Bachelor 29 25.7 
Masters 64 56.6 
Specialist 16 14.2 
Doctorate 4 3.5 
Total 113 100.0 
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Table 6: Demographic Characteristics of Grade Level 
Taught or Administrative Position 
Frequency Percentage 
Middle (6-8) 57 50.4 
Secondary (9-12) 41 36.3 
Principal/Assistant Principal 4 3.5 
Missing 11 9.7 
Total 113 100.0 
The following tables (7 through 9) provide the demographic breakdown data for 
years of experience, if the InTech class had been taken, and if any other technology 
classes had been taken. As far as years of experience, participants with one to five years 
of experience comprised 8% of both the administrator and teacher populations. Those 
with 6 to 10 years of experience comprised about 22% (22.1) of both populations. 
Participants with 11 to 15 years of experience comprised almost 16% (15.9) of both the 
administrator and teacher populations. Teachers and administrators with 16 to 20 years 
of experience made up 15% of the populations. Twenty-one to twenty-five years of 
experience comprised 15% of the administrator and teacher populations. Twenty-six to 
thirty years of experience comprised about 6% (6.2) of both the administrator and teacher 
population. Participants with 30 years or more of experience comprised about 11% 
(10.6) of both administrator and teacher populations surveyed (see Table 7). The number 
of survey participants who had taken the InTech class comprised 50% (45.1) of the 
administrator and teacher populations. About 45% (45.1) of the populations had not 
taken the InTech class (see Table 8). 78% of the survey participants indicated that they 
had taken some kind of other technology class (see Table 9). 
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Table 7: Demographic Characteristics of Total Number Years 
of Experience 
Frequency Percentage 
1 -5 years 9 8.0 
6-10 years 25 22.1 
11-15 years 18 15.9 
16-20 years 17 15.0 
21-25 years 17 15.0 
26-30 years 7 6.2 
30+ years 8 7.1 
Missing 12 10.6 
Total 113 100.0 
Table 8: Demographic Characteristics of 
Having Taken the InTech Class 
Frequency Percentage 
Yes 61 54.0 
No 51 45.1 
Missing 1 .9 
Total 113 100 
Table 9: Demographic Characteristics of 
Other Technology Classes Taken 
Frequency Percentage 
1-5 classes 76 67.3 
6-10 classes 9 8.0 
10+ classes 4 3.5 
Missing 24 21.3 
Total 113 100.0 
Table 10 provides the descriptive means of the independent, dependent, and 
moderating variables. The respondent choices were assigned the following numerical 
values: (5) Strongly Agree, (4) Agree, (3) Neutral, (2) Disagree, (1) Strongly Disagree. 
The respondent choices of Integration of Technology into the classroom were assigned 
these numerical values: (5) Everyday, (4) Several times a week, (3) Once a week, (2) 
Once a month, and (1) Never. The moderating variable questions were assigned 
numerical values based on the order and number assigned on the survey. The mean scale 
74 
ranges from one to five. The technology fluency mean for respondents is 4.1903, 
which indicates that survey respondents agreed they were technologically fluent. The 
integration of technology into the classroom mean for respondents is 3.4566, which 
indicates that respondents used technology in the classroom between once and several 
times a week. The mean for respondents answering the question of adequacy of 
technology was 2.7566 which means the participants were neutral on how up-to-date 
their technology was. The mean for participants answering the question of accessibility 
of technology was 3.6018. This indicates that the participants are reasonably able to get 
to technology fairly quickly. The technology support mean for participants is 3.6431. 
This indicates that technology support was available to them. The administration attitude 
towards technology mean is 3.7847. This indicates that the administration had a positive 
attitude towards the integration of technology into the classroom. 
Table 10: The Mean Responses of Both Administrators and Teachers 
(Dependent Variables) 
Mean Std. Deviation N 
Technology Fluency 4.1903 .7842 113 
Technology in the Classroom 3.4566 1.0672 113 
Adequacy of Technology 2.7566 1.4640 113 
Accessibility of Technology 3.6018 .8242 113 
Technology Support 3.6431 .9351 113 
Administration Attitude 3.7847 .9563 113 
Educational Level 1.96 .74 113 
Grade Level Taught/Position Held 2.65 1.19 113 
Years of Experience 3.22 1.98 113 
InTech Class Taken 1.49 .60 113 
Other Technology Classes Taken .98 .76 113 
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Analysis of Null Hypotheses 
In this study, there were seven hypotheses dealing with variables to be examined 
and tested based on declared research questions. Each hypothesis was stated separately 
in order to anticipate the type of analysis that was required. The calculated values were 
compared to the p probability tables at the 0.05 levels of significance to determine 
whether the null hypotheses would be accepted or rejected. If the calculated value was 
greater than the table value, the null hypothesis was accepted. If the calculated value was 
less than the table value, then the null hypothesis was rejected. The analysis was done 
based on the following design model. Hypotheses 1 through 6 were analyzed using a 
Pearson Correlation. Hypothesis 7 was analyzed using a multiple regression procedure 
having a dependent variable, independent variable, and moderate variable. 
Hypothesis 1: There is no relationship between teacher technological fluency and 
whether and how technology is used in the classroom. The results indicate that there is a 
significant relationship between technology fluency and the use of technology in the 
classroom. The null hypothesis is rejected (see Table 11). 
Table 11: Technology Fluency with Technology Use in the Classroom 
Technology use in the classroom 
Technology Fluency Pearson Correlation .494 
Sig. (2-tailed) .000 
N 113 
The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technology fluency and whether and how 
technology is used in the classroom. The correlation coefficient value of .494 being 
significant at the 0.000 level is less than the tested significance level of 0.05; therefore, 
the null hypothesis is rejected. 
Hypothesis 2: There is no relationship between teacher technology fluency and 
the taking of a staff development class influencing technology integration. The results 
indicate that there is a significant relationship between technology fluency and the taking 
of a staff development class influencing technology integration. The null hypothesis is 
rejected (see Table 12). 
Table 12: Technology Fluency with InTech Class 
Technology 
Fluency 
Have you taken the Other Computer Classes 
InTech Class 
Pearson Correlation .268 .097 
Sig. (2-tailed) .004 .305 
N 113 113 
The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technology fluency and the taking of a staff 
development class influencing technology integration. The correlation coefficient value 
of .268 being significant at the 0.004 level is less than the tested significance level of 
0.05; therefore, the null hypothesis is rejected. 
Hypothesis 3 : There is no relationship between teacher technology fluency and 
the adequacy of technology influencing technology integration. The results indicate that 
there is a significant relationship between technology fluency and the adequacy of 
technology influencing technology integration. The null hypothesis is rejected (see Table 
13). 
77 
Table 13: Technology Fluency with Adequacy of Technology 
Adequacy of 
Technology 
Technology Fluency Pearson Correlation .375 
Sig. (2-tailed) .000 
N 113 
The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technology fluency and the adequacy of 
technology influencing technology integration. The correlation coefficient value of .375 
being significant at the 0.000 level is less than the tested significance level of 0.05; 
therefore, the null hypothesis is rejected. 
Hypothesis 4: There is no relationship between teacher technology fluency and 
the availability of technology support influencing technology integration. The results 
indicate that there is no significant relationship between technology fluency and the 
availability of technology support influencing technology integration. The null 
hypothesis is accepted (see Table 14). 
Table 14: Technology Fluency with Technology Support 
Technology Support 
Technology Fluency Pearson Correlation .023 
Sig. (2-tailed) JÔ8 
 N H3  
The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technology fluency and the availability of 
technology support influencing technology integration. The correlation coefficient value 
of .023 being significant at the 0.808 level is greater than the tested significance level of 
0.05; therefore, the null hypothesis is accepted 
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Hypothesis 5: There is no relationship between teacher technology fluency and 
the accessibility of technology influencing technology integration. The results indicate 
that there is no significant relationship between technology fluency and the accessibility 
of technology influencing technology integration. The null hypothesis is accepted (see 
Table 15). 
Table 15: Technology Fluency with Accessibility 
Accessibility to 
Technology 
Technology Fluency Pearson Correlation .112 
Sig. (2-tailed) .238 
N 113 
The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technology fluency and the accessibility of 
technology influencing technology integration. The correlation coefficient value of. 112 
being significant at the 0.238 level is greater than the tested significance level of 0.05; 
therefore, the null hypothesis is accepted 
Hypothesis 6: There is no relationship between teacher technology fluency and 
the school administration attitude on technology fluency. The results indicate that there 
is no significant relationship between technology fluency and the school administration 
attitude on technology fluency. The null hypothesis is rejected (see Table 16). 




Technology Fluency Pearson Correlation .232 
Sig. (2-tailed) .014 
N fl3 
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The null hypothesis was tested using a Pearson correlation to determine if a 
significant relationship between teacher technological fluency and the school 
administrations’ attitude on technology fluency. The correlation coefficient value of .232 
being significant at the 0.014 level is less than the tested significance level of 0.05; 
therefore, the null hypothesis is accepted. 
Hypothesis 7: In a Multiple Regression, there is a no relationship between the 
dependent variable Technology Integration in the Classroom and the independent 
variables: Teachers’ Perceived Technology Fluency, Adequacy of Technology, 
Accessibility of Technology, Availability of Technology Support, Staff Development 
Classes Influence on Technology Integration, and Administration Attitude Towards 
Technology. The results indicate that there is a significant relationship between 
Technology in the Classroom and Technology Fluency and Adequacy of Technology 
when all variables are simultaneously considered in an environment. The null hypothesis 
is rejected (see Table 17). 
Table 17: Technology in the Classroom with 
Independent and Moderating Variables 
Model Summary 
Model R R Adjusted Std. Error 
Square R Square of the 
Estimate 
1 .494 .24 .237 .9320 
2 .590 .34 .336 .8696 
a Predictors: (Constant), Technology Fluency 
b Predictors: (Constant), Technology Fluency, and Adequacy of Technology 
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Table 18: ANOVA 





Regression 31.142 1 31.142 35.853 .000 
Residual 96.415 111 .869 
Total 127.558 112 
Regression 44.375 2 22.188 29.341 .000 
Residual 83.182 110 .756 
Total 127.558 112 
a Predictors: (Constant), Technology Fluency 
b Predictors: (Constant), Technology Fluency, and Adequacy of Technology 
c Dependent Variable: Technology use in the Classroom 






Model B Std. 
Error 
Beta 
1 (Constant) .639 .479 1.335 .185 
Technology Fluency .672 .112 .494 5.988 .000 
2 (Constant) .683 .447 1.530 .129 
Technology Fluency .495 .113 .364 4.382 .000 
Adequacy of 
Technology .253 .061 .347 4.183 .000 
a Dependent Variable: Technology use in the Classroom 
The null hypothesis was tested using a Multiple Regression to determine if there 
is a significant relationship between the dependent variable Technology Integration in the 
Classroom and the independent variables: Teachers’ Perceived Technology Fluency, 
Adequacy of Technology, Accessibility of Technology, Availability of Technology 
Support, Staff Development Classes Influence on Technology Integration, and 
Administration Attitude Towards Technology. 
SUMMARY 
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The results indicate that technology fluency and adequacy of technology are 
predictors of the use of technology in the classroom. The data show that technology 
fluency and adequacy of technology has a significant influence on predicting the use of 
technology in the classroom. The multiple R was 0.590. The R2 was 0.348. The F Ratio 




“While students have been given the opportunity to explore technology, one important 
aspect of the education equation, the teacher, has been virtually ignored as part of this 
process” (Callister & Dunne, 1992; U. S. Congress, Office of Technology Assessment, 
1995; O’Neil, 1995; Schrum, 1991).33 
In addition to the findings stated in Chapter 5, the researcher became aware of four new 
trajectories. The first trajectory was noticing approximately half of the teachers 
immediately printed out the survey, filled it in, and then handed it in. The researcher 
asked several of the teachers why they did not just send it as an attachment back. The 
general response was “I didn’t know how to make it an attachment.” The second 
trajectory found was that half of the ones who printed their survey out had tried to email 
it back. Upon being asked why they did (or attempted) both, the response was, “I wanted 
to make sure you got it. I wasn’t sure/couldn’t tell if the email went through.” The third 
trajectory noticed was the attitude/response of those who had sent back the survey as an 
attachment. The researcher told them thank you and deliberately mentioned that others 
were having problems. The general response was “Why? It’s not that hard.” Then there 
33Wilson, C. (1996). Teachers’ perceptions toward twenty-first century technology 
implementation in the Shelby County schools, Tennessee. Dissertation, The University of Memphis. 
[Electronic Version]. Publication Number: AAT 9705711. Available: http://wwwlib.umi.com 
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is the last trajectory. There were a few who did not check their email in the time it was 
posted on. Two teachers come up to me on Monday, January 4, 2004 (teacher workday) 
on separate occasions to say, “I’m sorry. I don’t check First Class very often.” 
Naturally, they were asked why. The first response was “It’s too much of a hassle.” The 
second response was “I don’t know how to use it.” These four new trajectories should 
not have occurred. Ample opportunity was provided to learn how to operate First Class. 
First of all, there was a local site (school) staff development class offered for 
learning how to use First Class. It was offered by the technology specialist everyday - all 
day - for an entire week. A person could use one of their planning periods to learn how 
to use the email system. Two weeks later it was offered after school, everyday, for a 
week. If for some reason a person could not take the class at their school, it was offered 
at the management information systems building, and the county office. Lastly, a 
detailed instruction packet was also available. 
“While students have been given the opportunity to explore technology, one 
important aspect of the education equation, the teacher, has been virtually ignored as part 
of this process (Callister & Dunne, 1992; U. S. Congress, Office of Technology 
Assessment, 1995; O’Neil, 1995; Schrum, 1991),” according to Wilson’s dissertation 
Teachers ’ Perceptions Toward Twenty-First Century Technology Implementation in the 
Shelby County Schools, Tennessee (1996, p. 1). Arsham (1995) says in his article 
Interactive Education: Impact of the Internet on Learning and Teaching, 
Like everything new, at first people refused to believe that 
this strange new way of learning/teaching can be done. Rapid 
advances in information technology and easy access to the Internet 
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are reshaping educational institutions by providing new learning 
environments and new ways to teach (p. 5). 
In other words, students and teachers must have access to technology and have training 
on how to effectively use technology if anything positive is to come forth. In addition, 
the teacher must give up the role of teacher to become a facilitator. Full technology 
integration is embedded in teacher involvement. 
When using technology to improve student learning through collaboration, 
inquiry, and interactive learning, the teachers’ attitude must be compatible with this kind 
of teaching and learning. For those teachers who believe the rote and drill model of 
instruction is the best teaching method under all circumstances, even the best technology 
staff development will have nominal success. Integrating technology into instruction is a 
hard and time-consuming process. The teachers who decide to take on this arduous 
process are the ones who believe that technology use will lead to vital benefits for their 
students. Yet is very worthwhile and rewarding. 
FINDINGS 
1. The results indicate that there is a significant relationship between technology fluency 
and the use of technology in the classroom. 
2. The results indicate that there is a significant relationship between technology fluency 
and the taking of a staff development class influencing technology integration. 
3. The results indicate that there is a significant relationship between technology fluency 
and the adequacy of technology influencing technology integration. 
4. The results indicate that there is no significant relationship between technology 
fluency and the availability of technology support influencing technology integration. 
5. The results indicate that there is no significant relationship between technology 
fluency and the accessibility of technology influencing technology integration. 
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6. The results indicate that there is no significant relationship between technology 
fluency and the school administration’s attitude on technology fluency. 
7. The results indicate that there is a significant relationship between Technology 
Integration in the Classroom and Technology Fluency and Adequacy of Technology. 
8. Most respondents indicated that they used technology in the classroom several times a 
week or at least once a week. 
9. Most respondents agreed that they were technology fluent. 
10. At least half of the respondents were neutral or half believed that there was adequate 
technology in their school. 
11. Most respondents agreed that technology was accessible in their school. 
12. Most respondents agreed that technology support was available. 
13. Most respondents agreed on administration attitude towards integration of technology 
is encouraged. 
14. Over half of the 113 respondents had not taken the InTech class. 
IMPLICATIONS AND RECOMMENDATIONS PRACTICE, ADMINISTRATORS, 
AND FURTHER RESEARCH 
“There has been a little research involving the effects of education technology on 
students.”34 
Implication 1 - Adequacy of Technology: Even though millions and millions of 
dollars are being spent to fund educational technology, a “digital divide” still exists from 
one Georgia school district to another. There are schools that lack adequate networking 
capabilities. There are also many schools that do not integrate technology into daily 
34Schacter, John. (1994). The impact of education technology on student achievement: What the 
most current research has to say, p. 4. 
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learning. Schools also face the daunting task of having to maintain equipment, networks, 
and upgrades. 
Recommendation: In addition to state funding, check to see what grants are 
available to assist in the purchase, maintenance, and upgrading of equipment. 
Administrators need to know how to identify and obtain resources, whether through 
networking with other schools/districts, grant opportunities, partnerships, or purchase 
orders. 
The equipment teachers learn on also needs to be the same equipment that is in 
the classroom. This way there is continuity. Teachers will not have to panic over 
where a button is because the classroom equipment is a different edition from what was 
learned on. 
Implication 2 - Time: Teaching is a very complex feat. Among the things 
teachers have to deal with are being able to make snap decisions, motivating students, 
grade papers, attend meetings, and develop lesson plans. To add to this, policymakers 
and the American public have resolved to take advantage of new technologies in an effort 
to improve student achievement. Jamie McKenzie’s April 2000 article The New Lesson 
Plan in From Now On: The Educational Technology Journal reinforces this point by 
saying that not only teachers in America feel there is not enough time to develop a lesson 
plan with technology, but teachers in other countries as well. Teachers are finding it 
difficult to balance work and their personal life. The question is “How am I going to 
integrate technology into my classroom with everything else I have to do?” Technology 
is often seen as a tool to help simplify teaching, yet it may make teaching more complex. 
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In addition to the teaching itself, effectively using technology, creating technology 
infused lesson plans, and learning how to use technology must be considered also. 
Recommendation: One way to give teachers the time they need to infuse 
technology into their lessons is to reinvent the staff development and teacher workdays. 
Staff development days are two full days and two half days are spread throughout the 
school year to help teachers gain the credits they need to renew their certificate. Teacher 
workdays are full days spread throughout the school year that allow teachers to average 
grades, restock supplies, and/or attend meetings (to name a few activities). Instead of 
having teachers sit through motivation seminars, allow them to work on and with 
technology to gain confidence as well as practice what they have learned. 
Implication 3 - Fear/Threat: Emotions can play an important part in blocking the 
acceptance of technology. There are some administrators and teachers who may have 
had a bad experience with technology prior to integration. In addition, some 
administrators and teachers fear they are going to be replaced by technology - just like 
the automotive industry has replace humans with machines. Many also consider 
technology would de-professionalize the teaching profession in a time when the teaching 
is viewed as a less than desirable profession. Many also fear students would be learning 
extensively from computers, which would eliminate the valuable give-and-take and 
human interaction that occurs in classrooms. 
Recommendation: The everyday part of technology needs to be shown. Teachers 
then have to be shown how technology relates to and benefits them and their students. 
This needs to be done over a large amount of time. Despite belief, the process of 
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accepting new technology and the new methods they require is neither fast nor easy. It 
also does not instantaneously lead to the breaking down and rebuilding of teaching and 
education that proponents believe. Administrators and teachers may be more willing to 
integrate technology if their ideas, questions, and suggestions were listened to and in 
some cases implemented. 
Teachers would still be a vital component in education even with technology. 
Technology cannot address morals or ethics. Students have to be taught that it is not 
okay to steal, tease/bully others, cheat, and run rampart among other things. Teachers 
(along with parents) teach students respect, self-discipline, and responsibility among 
other things. 
Implication 4 - Staff Development/Training: Despite attending a class on 
technology, teachers report feeling inadequately qualified to effectively integrate 
technology. Staff development classes need to go beyond teaching the basics. This is 
where a teacher’s feeling of unpreparedness teachers comes from. Even when staff 
development is available — teachers are often taught the basics. This normally includes 
being shown how to operate the computer and software. Teachers usually no information 
on how to integrate the technology into instruction or on how to assess its benefits. 
Some teachers feel they would look “stupid” to their peers when it is shown they 
have little or no knowledge of technology itself or integrating technology into the 
classroom. 
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Recommendation: Teachers would feel more comfortable integrating technology 
if curriculum-based technology were included in the staff development class. Adequate 
and appropriate training for teachers is important to the integration of technology into the 
classroom. According to White, Ringstaff, and Kelley (2000), “Adequate and appropriate 
training for teachers is crucial for computer-based technology to have an effect on student 
learning (OTA, 1995; Coley, Cradler, & Engel, 1997; Silverstein et al., 2000; Sandholtz, 
2001; Heinecke, Blasi, Milman, & Washington, 1999)” (p. 5). Teachers who personally 
experience the why and how technology use has on learning and teaching can serve as the 
best motivation to changing other teacher attitudes and increase confidence. In other 
words, 
[B] efore integrating any technology into the .. . classroom, 
teachers should first identify their own level of proficiency and 
comfort in relation to the available technology. If the comfort 
level is not present, then the inclusion of the technology will most 
likely be hampered [sic] thereby nullifying its effect 
say J. Townsend and R. Gurvitch in their article Integrating Technology into Physical 
Education. Enhancing Multiple Intelligences (March 2002, p. 38). Teachers cannot be 
afraid of looking to their peers for help and support. 
Once teachers have experienced technology in a one-on-one situation, they gain 
an understanding of what is being taught. In the process, a network is formed for 
teachers to obtain help and assistance after the staff development class is over. 
Exchanging ideas and comparing experiences can help teachers more than a staff 
development class can in some instances. Also, administrators need to offer classes that 
give opportunities for teachers to practice and gain much needed hands-on experience. 
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Implication 5 - Technology Support: The Internet is running slow. The printer 
has spewed out forty pages of the same paper (and counting). A server has gone down - 
taking with it the networking capabilities of half the school. These are just a few more of 
the reasons why teachers do not integrate technology. There is no technology support 
available to help clear up the problems listed above. If there is technology support 
available, the person may not have the knowledge needed to solve technology problems. 
Often in the struggle to keep technology up and running, the lesson gets lost in the 
process. 
Recommendation: A technology support specialist (a Dekalb County School 
System term) is a person who has certification in basic computer and network/server 
repair. In the Dekalb County School System, the person is specifically hired to provide 
immediate, on-site help for technology equipment failures. The technology support 
specialist is not there to help teachers integrate technology into the classroom. To help 
alleviate the problem of technology failure, hire a certified technology support specialist. 
Second, if the first suggestion is not possible, consider sending one or more of your 
teachers to a class for technology support certification. Finally, if the first two 
suggestions do not work, poll your faculty to see whom they go to for help. There is 
usually someone on the faculty who is extremely computer savvy. When this person is 
found, if possible, offer a stipend to take on the added responsibility of technology 
support. 
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Implication 6 - Age: The administrators and teachers who have taught for twenty- 
five or more years needs to be taken into consideration. Simply put, computers and 
calculators were not around when they were in high school or college. 
Recommendation: Demonstrate how technology integration benefits them and the 
students’ benefit. This may encourage the teacher to experiment a little more thereby 
increasing confidence. Even Barron (2000, p. 5) agrees that showing exactly how 
technology integration can be used “ ... to make positive changes in the way students 
think and learn” is better than just lecturing about it. Barron (2000) goes on to say 
Since few teachers entering the profession prior to the mid- 
1980’s received instruction that included technological 
applications...[show mature administrators and teachers] how to 
integrate [and] use the technology to make positive changes in the 
way students think and learn” (as well as themselves). Help and 
encouragement needs to be given in a constantly to help make 
these administrators and teachers feel at ease. This will help stem 
the whining, complaining, and general bad attitude of “retirement 
mode (p. 5). 
Implication 7 - Administration providing technology leadership: Technology has 
become a more essential part of education. Even though schools have technology, they 
may be unready to integrate technology into everyday instruction. In most cases, the 
administration does not understand that it takes more then technology and human 
elements to integrate technology. Just because one has both, does not mean that they are 
intertwined and working harmoniously. 
Recommendation: Administrators need to develop a systematic policy that 
includes: setting goals, collecting data, deciding what guidance is needed, obtaining 
resources, ranking options, developing guidelines, and evaluating the entire process. To 
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further the role of technology leader, take into account the ideas, suggestions, and 
recommendation of teachers. In addition, offer continuous staff development classes and 
support to the teachers. 
Implication 8 - A Passing Phase: Many administrators and teachers think 
integrating technology into the classroom is just a “passing phase.” The metric system 
was once thought to be every bit as incendiary as the current technology integration push 
is. These educators also feel believe integrating technology into the classroom is 
bothersome and a waste of time. Still other teachers may view integration of technology 
as another try by business and industry, and the military to dictate what should happen in 
school. Research also shows that teachers may resist technology integration because it 
considered as just another requirement from the “higher-ups.” 
Recommendation: Slowly expose these administrators and teachers the benefits of 
using technology in the classroom. Make it a point to help them understand how 
technology integration benefits students as well as themselves. Have other teachers tutor 
them on how to use technology. 
Appendix A 
Technological Fluency Survey 
The purpose of this survey is to determine how well you work with technology (i.e. - computers, LCD 
projection panels, SMARTBoards, etc.) and the extent in which you integrate technology into your 
classroom/curriculum. 
DIRECTIONS: Please answer the following questions by placing a check mark on the correct line. 
1. What is your highest earned degree? Bachelors  Masters Specialist 
 Doctorate 
2. What grade level do you teach? Elementary (K-5) Middle (6-8) 
 Secondary (9-12)  Post Secondary  Principal/Asst. Principal 
 Other (Specify: ) 
3. How many years TOTAL have you taught?  
(This includes in another school system or state.) 
4. Have you taken the InTech class? Yes  No 
5. Not counting InTech, how many additional classes of basic computer/technology skills training have 
you received within the past five years?  




Agree Neutral Disagree Strongly 
Disagree 
6. 1 can adequately use technology. 1 2 3 4 5 
7. I use technology to enhance my 
classroom/curriculum. 1 2 3 4 5 
8. I can use a word processing program 
(Microsoft Word). 1 2 3 4 5 
9. I can use a database program (Microsoft 
Access). 1 2 3 4 5 
10. I can use a spreadsheet program (Microsoft 
Excel). 1 2 3 4 5 
11. I can use a desktop publishing program 
(PrintShop). 1 2 3 4 5 
12. I can use presentation software (Microsoft 
PowerPoint). 1 2 3 4 5 
13. I check my email. 1 2 3 4 5 
14. I can adequately use the Internet for 
research purposes. 1 2 3 4 5 
15. I can use a LCD panel in a presentation. 1 2 3 4 5 
16. I can use a scanner. 1 2 3 4 5 
17. I can use a digital camera. 1 2 3 4 5 
18. Other (Please specify): 1 2 3 4 5 
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DIRECTIONS: Please read the following items and place a check mark in the column that best 









19. Presentation tool (charts, reports). 
20. Visual presentation 
(SMARTBoard, LCD panel) 
21. Research tool 
(Internet information search). 
22. Communication tool 
(email, online class). 
23. Business Applications 
(using a word processing to type 
reports, create newsletters). 
24. Other (Please specify): 
DIRECTIONS: Please read the following items and circle the response that best represents why you do or 
do not use technology. 
Strongly 
Agree 
Agree Neutral Disagree Strongly 
Disagree 
25. My school has up-to-date 
(within 5 years) technology. 1 2 3 4 5 
26. The equipment I use at school is the 
same used in the InTech class. 
(If you haven’t taken InTech, please 
skip this question.) 1 2 3 4 5 
27. I have sufficient access to technology 
(in a lab, on a desk) 1 2 3 4 5 
28. I feel my school does not have 
enough technology for everyone to 
use. 
1 2 3 4 5 
29. Technology support is available. 1 2 3 4 5 
30. Technology problems are resolved in 
a timely manner. 1 2 3 4 5 
31. The technology support person is 
knowledgeable. 1 2 3 4 5 
32. Use of technology is encouraged by 
school administration. 1 2 3 4 5 
33. Technology training is encouraged 
by school administration. 1 2 3 4 5 
34. The school administration has been 
observed using technology. 1 2 3 4 5 
35. Other (Please specify): 1 2 3 4 5 
Thank you for your time and effort. It is greatly appreciated! 
APPENDIX B 
Access to Technology for Georgia1 
Instructional Computers 
Students per instructional 
computer (2002) 
Students per instructional 
computer located in.. .(2002) 











































































































4.0 3.9 3.8 8.3 17.0 78.7 21 36 38 
Instructional Computers 
%age of computers that 
are... (2002) 
Students per instructional 
multimedia computer (2002) 


























































































17 74 8 5.7 6.0 5.6 9.2 19.8 78.6 





Access to Technology for Georgia 
Internet 
%age of computers that 
are.. .(2002) 
Students per instructional 
multimedia computer (2002) 
Students per instructional 




































































































6.0 6.1 5.9 10.3 21.9 95.3 94 96 95 
Internet 
%age of schools with Internet 
access from one or more 
classrooms (2002) 
Among schools with at least one 
classroom connected to the 
Internet, the % of classrooms with 
Internet access (2002) 
Among schools with Internet 
access, the % that connect 
through a Tl, T3, digital 
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APPENDIX C 
Capacity to Use Technology 
Data Personnel 
State regularly conducts data collection on 
technology in schools (2003) 



























































% of teachers who participated in 
professional development on the use 
of computers for instruction in the last 
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Capacity to Use Technology4 
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Appendix D 
Use of Technology 5 
























































































































































































































































































Frequency % Valid % Cumulative % 
Missing 3 2.7 2.7 2.7 
Strongly 
Disagree 
1 .9 .9 3.5 
Valid 
Disagree 1 .9 .9 4.4 
Neutral 11 9.7 9.7 14.2 
Agree 32 28.3 28.3 42.5 
Strongly Agree 65 57.5 57.5 100.0 
Total 113 100.0 100.0 
QUESTION 7 




3 2.7 2.7 2.7 
Disagree 5 4.4 4.4 7.1 
Neutral 10 8.8 8.8 15.9 
Agree 36 31.9 31.9 47.8 
Strongly Agree 59 52.2 52.2 100.0 




Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
1 .9 .9 1.8 
Neutral 2 1.8 1.8 3.5 
Agree 29 25.7 25.7 29.2 
Strongly Agree 80 70.8 70.8 100.0 
Total 113 100.0 100.0 
QUESTION 9 
Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
5 4.4 4.4 5.3 
Disagree 11 9.7 9.7 15.0 
Neutral 28 24.8 24.8 39.8 
Agree 30 26.5 26.5 66.4 
Strongly Agree 38 33.6 33.6 100.0 
Total 113 100.0 100.0 
QUESTION 10 




3 2.7 2.7 2.7 
Disagree 13 11.5 11.5 14.2 
Neutral 11 9.7 9.7 23.9 
Agree 32 28.3 28.3 52.2 
Strongly Agree 54 47.8 47.8 100.0 
Total 113 100.0 100.0 
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QUESTION 11 
Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
6 5.3 5.3 6.2 
Disagree 12 10.6 10.6 16.8 
Neutral 20 17.7 17.7 34.5 
Agree 27 23.9 23.9 58.4 
Strongly Agree 47 41.6 41.6 100.0 
Total 113 100.0 100.0 
QUESTION 12 
Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
6 5.3 5.3 6.2 
Disagree 7 6.2 6.2 12.4 
Neutral 11 9.7 9.7 22.1 
Agree 29 25.7 25.7 47.81 
Strongly Agree 59 52.2 52.2 100.0 
Total 113 100.0 100.0 
QUESTION 13 




1 .9 .9 .9 
Disagree 3 2.7 2.7 3.5 
Neutral 2 1.8 1.8 5.3 
Agree 15 13.3 13.3 18.6 
Strongly Agree 92 81.4 81.4 100.0 
Total 113 100.0 100.0 
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QUESTION 14 




1 .9 .9 .9 
Disagree 2 1.8 1.8 2.7 
Agree 17 15.0 15.0 17.7 
Strongly Agree 93 82.3 82.3 100.0 
Total 113 100.0 100.0 
QUESTION 15 
Frequency % Valid % Cumulative % 
Valid 
Missing 2 1.8 1.8 1.8 
Strongly 
Disagree 
11 9.7 9.7 11.5 
Disagree 12 10.6 10.6 22.1 
Neutral 20 17.7 17.7 39.8 
Agree 14 12.4 12.4 52.2 
Strongly Agree 54 47.8 47.8 100.0 
Total 113 100.0 100.0 
QUESTION 16 
Frequency % Valid % Cumulative % 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
7 6.2 6.2 7.1 
Valid 
Disagree 9 8.0 8.0 15.0 
Neutral 18 15.9 15.9 31.0 
Agree 23 20.4 20.4 51.3 
Strongly Agree 55 48.7 48.7 100.0 
Total 113 100.0 100.0 
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QUESTION 17 
Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
4 3.5 3.5 4.4 
Disagree 8 7.1 7.1 11.5 
Neutral 11 9.7 9.7 21.2 
Agree 26 23.0 23.0 44.2 
Strongly Agree 63 55.8 55.8 100.0 
Total 113 100.0 100.0 
QUESTION 18 
Frequency % Valid % Cumulative % 
Valid 
Missing 103 91.2 91.2 91.2 
Agree 1 .9 .9 92.0 
Strongly 
Agree 
9 8.0 8.0 100.0 
Total 113 100.0 100.0 
QUESTION 19 
Frequency % Valid % Cumulative % 
Valid 
Missing 4 3.5 3.5 3.5 
Strongly 
Disagree 
20 17.7 17.7 21.2 
Disagree 17 15.0 15.0 36.3 
Neutral 21 18.6 18.6 54.9 
Agree 31 27.4 27.4 82.3 
Strongly 
Agree 
20 17.7 17.7 100.0 
Total 113 100.0 100.0 
105 
QUESTION 20 
Frequency % Valid % Cumulative % 
Valid 
Missing 5 4.4 4.4 “4^ 
Strongly 
Disagree 
46 40.7 40.7 45.1 
Disagree 14 12.4 12.4 57.5 
Neutral 15 13.3 13.3 70.8 
Agree 16 14.2 14.2 85.0 
Strongly 
Agree 
17 15.0 15.0 100.0 
Total Ï13 100.0 100.0 
QUESTION 21 
Frequency % Valid % Cumulative % 
Valid 
Missing 4 3.5 3.5 3.51 
Strongly 
Disagree 
5 4.4 4.4 8.0 
Disagree 11 9.7 9.7 17.7 
Neutral 17 15.0 15.0 32.7 
Agree 44 38.9 38.9 71.7 
Strongly 
Agree 
32 28.3 28.3 100.0 
Total 113 100.0 100.6 
QUESTION 22 
Frequency % Valid % Cumulative % 
Valid 
Missing 4 3.5 3.5 3.5 
Strongly 
Disagree 
8 7.1 7.1 10.6 
Disagree 3 2.7 2.7 13.3 
Neutral 9 8.0 8.0 21.2 
Agree 15 13.3 13.3 34.5 
Strongly 
Agree 
74 65.5 65.5 100.0 
Total 113 100.0 100.0 
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QUESTION 23 
Frequency % Valid % Cumulative % 
Valid 
Missing 2 1.8 1.8 1.8 
Strongly 
Disagree 
6 5.3 5.3 7.1 
Disagree 8 7.1 7.1 14.2 
Neutral 12 10.6 10.6 24.8 
Agree 24 21.2 21.2 46.0 
Strongly 
Agree 
61 54.0 54.0 100.0 
Total 113 100.0 100.0 
QUESTION 24 
Frequency % Valid % Cumulative % 
Missing 105 92.9 92.9 92.9 
Strongly Disagree 2 1.8 1.8 94.7 
Valid 
Disagree 1 .9 .9 95.6 
Agree 4 3.5 3.5 99.1 
Strongly Agree 1 .9 .9 100.0 
Total 113 100.0 100.0 
QUESTION 25 
Frequency % Valid % Cumulative % 
Missing 4 3.5 3.5 3.5 
Strongly 
Disagree 
7 6.2 6.2 9.7 
Valid 
Disagree 23 20.4 20.4 30.1 
Neutral 12 10.? 10.6 40.7 
Agree 31 27.4 27.4 68.1 
Strongly Agree 36 31.9 31.9 100.0 
Total 113 100.0 100.0 
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QUESTION 26 
Frequency % Valid % Cumulative % 
Valid 
Missing 50 44.2 44.2 44.2 
Strongly 
Disagree 
4 3.5 3.5 47.8 
Disagree 10 8.8 8.8 56.6 
Neutral 10 8.8 8.8 65.5 
Agree 19 16.8 16.8 82.3 
Strongly Agree 20 17.7 17.7 100.0 
Total 113 100.0 100.0 
QUESTION 27 
Frequency % Valid % Cumulative % 
Valid 
Missing 2 1.8 1.8 1.8 
Strongly 
Disagree 
4 3.5 3.5 5.3 
Disagree 11 9.7 9.7 15.0 
Neutral 9 8.0 8.0 23.0 
Agree 41 36.3 36.3 59.3 
Strongly Agree 46 40.7 40.7 100.0 
Total 113 100.0 100.0 
QUESTION 28 
Frequency % Valid % Cumulative % 
Valid 
Missing 3 2.7 2.7 2.7 
Strongly 
Disagree 
18 15.9 15.9 18.6 
Disagree 15 13.3 13.3 31.9 
Neutral 11 9.7 9.7 41.6 
Agree 44 38.9 38.9 80.5 
Strongly Agree 22 19.5 19.5 100.0 
Total 113 100.0 100.0 
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QUESTION 29 
Frequency % Valid % Cumulative % 
Valid 
Missing 2 1.8 1.8 1.8 
Strongly 
Disagree 
1 .9 .9 2.7 
Disagree 5 4.4 4.4 7.1 
Neutral 22 19.5 19.5 26.5 
Agree 52 46.0 46.0 72.6 
Strongly Agree 31 27.4 27.4 100.0 
Total 113 100.0 100.0 
QUESTION 30 
Frequency % Valid % Cumulative % 
Valid 
Missing 5 4.4 4.4 4.4 
Strongly 
Disagree 
4 3.5 3.5 8.0 
Disagree 23 20.4 20.4 28.3 
Neutral 25 22.1 22.1 50.4 
Agree 38 33.6 33.6 84.1 
Strongly Agree 18 15.9 15.9 100.0 
Total 113 100.0 100.0 
QUESTION 31 
Frequency % Valid % Cumulative % 
Valid 
Missing 2 1.8 1.8 1.8 
Disagree 11 9.7 9.7 11.5 
Neutral 21 18.6 18.6 30.1 
Agree 52 46.0 46.0 76.1 
Strongly Agree 27 23.9 23.9 100.0 
Total 113 100.0 100.0 
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QUESTION 32 
Frequency % Valid % Cumulative % 
Valid 
Missing 1 .9 .9 .9 
Strongly 
Disagree 
1 .9 .9 1.8 
Disagree 8 7.1 7.1 8.8 
Neutral 26 23.0 23.0 31.9 
Agree 35 31.0 31.0 62.8 
Strongly Agree 42 37.2 37.2 100.0 
Total 113 100.0 100.0 
QUESTION 33 
Frequency % Valid % 
Cumulative 
% 
Missing 2 1.8 1.8 1.8 
Disagree 7 6.2 6.2 8.0 
Valid 
Neutral 34 30.1 30.1 38.1 
Agree 35 31.0 31.0 69.0 
Strongly Agree 35 31.0 31.0 100.0 
Total 113 100.0 100.0 
QUESTION 34 




Missing 5 4.4 4.4 4.4 
Strongly 
Disagree 
1 .9 .9 5.3 
Disagree 12 10.6 10.6 15.9 
Neutral 28 24.8 24.8 40.7 
Agree 37 32.7 32.7 73.5 
Strongly Agree 30 26.5 26.5 100.0 
Total 113 100.0 100.0 
110 
QUESTION 35 
Frequency % Valid % Cumulative 
% 
Valid 
Missing 111 98.2 98.2 98.2 
Strongly 
Disagree 
1 .9 .9 99.1 
Neutral Ï .9 .9 100 
Total 113 100.0 100.0 
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